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Abstract 
Hewitt, Tobias J., M.S. Geology 
Characterization of Impacts to Water Resources of Upper Miller Creek from Septic 
System Effluent, Missoula County, Montana 
Committee Chair: William W. Woessner, Ph.D. 
Septic systems are now the most widely used method for onsite sewage disposal; these 
systems are typically sources of nitrate to shallow groundwater systems. One-third of all 
existing housing units, and 25% of new homes use septic systems. Concerns have been 
raised nationally that increased septic system density (>2 systems per acre) may accelerate 
groundwater degradation. 
In Missoula County, located in western Montana, over 38,000 housing units are using septic 
systems. One area that has experienced rapid residential development in the last ten years is 
the Upper Miller Creek basin, approximately three miles south of Missoula, Montana. The 
effects of current and future development on the quantity and quality of water resources in 
this basin are not well understood. The purpose of this research is to assess the fate of septic 
effluent as it is released into the vadose zone and groundwater of the Upper Miller Creek 
basin and to determine how current and proposed development of the groundwater is 
affecting water availability. 
This research includes, evaluation of drillers well logs and the area geology, evaluation of 
well log performance tests, documentation of the occurrence of ground water, quantification 
of surface water flows and ground water-surface water exchange, preparation of seasonal 
water balances, and an examination of the consequences of possible future development on 
the water resources of the study area using numerical modeling. Groundwater and surface 
water were analyzed for major anions and cations, as well as alkalinity, pH, dissolved 
oxygen, specific conductance, and temperature. 
It was determined that the valley floor is filled with between 150-500 feet of mostly coarse 
sand, gravel and boulders with occasional lenses of clay. The aquifer (saturated zone) is 
approximately 30-40 feet thick during winter and 50-60 feet thick during spring runoff. The 
hydraulic conductivity ranges from 3 to 5 ft/day in alluvial fan deposits and up to 646 ft/day 
in the fluvial valley sediments. Miller Creek recharges the groundwater system during the 
spring and summer in the valley area containing the most development. No drinking water 
standards for metals or nitrates were violated in surface or groundwater samples during this 
study. However a small number of wells were observed to have elevated nitrate and chloride 
concentrations. Wells located in a one subdivision (developed in the last ten years) contained 
elevated nitrate and chloride concentrations. The source is most likely septic systems located 
up-gradient of the contaminated wells. Over 2 xlO6 ft3/day of groundwater flows down the 
valley. Estimates of water extraction from new development would only reduce available 
groundwater by <1%. 
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Chapter One: Introduction 
Septic systems were introduced into the United States in 1884; they are now the 
most widely used method of on-site sewage disposal method (Canter and Knox, 1984). 
One-third of all existing housing units, and 25% of new homes use septic systems (Canter 
and Knox, 1984). Currently, expanding rural areas and urban fringe have contributed to 
increased septic system use (Spalding and Exner, 1993; Woessner et al, 1996). 
Approximately 20 million septic systems exist in Canada and the United States, and they 
are typically regarded as sources of nitrate to shallow groundwater systems (Wilhelm et 
al., 1994). 
Concentrations of total nitrogen commonly range between 35-50 mg/L in septic 
system effluent. Nitrates from effluent discharge have contaminated groundwater 
(Spalding and Exner, 1993). Recently, researchers have warned that the dilution rate of 
nitrate and nitrite concentrations in sand rich aquifers is much slower than previously 
thought (Wilhelm et al., 1994; Shutter et al., 1994). Concerns have been raised nationally 
that increased septic system density (>2 systems per acre) may accelerate groundwater 
degradation (Hantzsche and Finnemore, 1992; Tinker, 1991). Additionally, high nitrate-
nitrogen (NO3-N) concentrations (>10 mg/L) in drinking water contribute to 
methemoglobinemia (low blood oxygen) if ingested by pregnant women or infants six 
months of age and under (Canter and Knox, 1984; Spalding and Exner, 1993). 
According to the United States Census Bureau (USCB), the population of 
Missoula County is currently 95,802. The population of the city of Missoula has risen 
33% since 1990 to 57,053 (USCB, 2001). Assuming all county residents living outside 
NRM , - (( • 
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Figure 1 Comparison of 1990 to 2000 population density in the upper Miller Creek 
basin. (Source: http://nris.state.mt.us/gis/) 
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of the Missoula city limits are unsewered, over 38,000 housing units are using septic 
systems. 
A number of investigations assessing groundwater impacts from septic systems 
have been completed including the works of Ver Hey (1987), Woessner (1988, 1996), 
Bayuk (1989), Newman (1993), King (1996), Perine (1998) and Boer (2002). Results of 
these studies have found that septic systems can impact the groundwater beneath and 
adjacent to the septic drainfield (Ver Hey, 1987), showing elevated concentrations of 
nitrate-nitrogen levels (Bayuk, 1989; Boer, 2002; King, 1996; Woessner, 1988) and in 
some areas of the Missoula Valley groundwater tested positive for bacteria (Woessner, 
1988). One area that has experienced recent (<10 years) residential development is the 
Upper Miller Creek basin, three miles south of Missoula, Montana. With the possibility 
of future subdivisions in Upper Miller Creek, the effects of current and future 
development on the quantity and quality of water resources are not well understood. 
Goals and Objectives: 
The purpose of this research is to assess the sources, transport and fate of septic 
effluent as it is released into the vadose zone and groundwater of the Upper Miller Creek 
basin and to evaluate how future groundwater development will impact the aquifer. 
Specific objectives include: 
1. Evaluation driller's well logs. 
2. Determination of the area geology. 
3. Determination of the occurrence of ground water. 
4. Quantification of surface water flows and ground water/surface water exchange. 
5. Preparation of a seasonal water balance for the upper 25 km of the drainage. 
4 
6. Analyses of the quality of surface water and groundwater. 
7. Examination of the consequences of possible future development on the water 
resources of the Miller Creek area. 
Report Organization: 
This report is organized into the following chapters with a brief overview of each 
chapter: 
• Chapter Two - This chapter describes the project location, and site conditions 
throughout the entire study area. 
• Chapter Three - The methods used to evaluate or determine area selection, 
hydrogeology, water budget, water quality, and groundwater modeling are 
discussed. 
• Chapter Four - This chapter is comprised of the results, tables, charts, graphs, and 
data that were collected during the study period. 
• Chapter Five - The results from Chapter Four are discussed to explain how the 
hydrogeologic system of the Miller Creek Basin relates to water quality 
degradation from septic system effluent, the role of surface water - groundwater 
interactions, and water quantity issues related to increased housing development. 
• Chapter Six - The conclusions and recommendations are presented in this 
chapter. Recommendations are made to property owners and the Missoula Valley 
Water Quality District concerning current and future development relative to 
water quantity and quality issues in the Miller Creek basin. 
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Chapter Two: Background 
Project Location. 
The Miller Creek basin essentially begins at the confluence of Miller Creek, and 
Plant Creek (Figure 2). The axis of this irregularly shaped basin extends west where the 
valley opens up at Park Creek, a tributary to Miller Creek, and a large Tertiary (Pliocene) 
alluvial fan is present. Miller Creek then flows north into a narrow valley bounded by 
Precambrian Belt Group rocks (Figure 3) (Wallace et al., 1986). In this valley the basin 
narrows to a width of approximately 0.05 mile (200-300 feet). Miller Creek then 
emerges from the narrow valley and flows northwest along a broad arc. The valley then 
trends west to the confluence with the Bitterroot River. Major perennially flowing 
tributaries to Miller Creek include Park Creek, Little Park Creek, and Bear Run Creek. 
There are several unnamed tributaries to Miller Creek that flow only during the spring 
and/or wet years. 
Site Conditions 
All housing units in the Miller Creek basin (114 units in the Main Study Area and 
about 16 units in the Secondary Study Area) use private wells for domestic, stock, and 
irrigation water supplies and use septic systems for on-site sewage disposal. In the 
Secondary Study Area two housing units use gravity fed spring water for lawn and 
garden, and/or domestic supply. There is one surface water diversion (Baker Ditch) 
located in the SEVA, NWW, SEVA, Section 20, Twp 12 N, Rge 19 W (Figure 4). Water is 
diverted into the Baker Ditch annually. 
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7 
Figure 3. Geologic Map of the Miller Creek Watershed 
(Wallace et al., 1986) 
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Physical Conditions 
Geology. The Geology of Miller Creek Basin is complex. There are several 
strike-slip or oblique-slip and thrust faults that strike throughout the entire study area 
(Figure 3). There are a variety of rock types that were acquired through several different 
geomorphic processes. Most of the bedrock is Precambrian and from the Belt 
Supergroup (Middle Proterozoic) consisting of exclusively the Missoula Group and 
Middle Belt carbonate rocks (Wallace et al., 1986). The Missoula Group consists of 
Pilcher Quartzite, Garnet Range and McNamara Formations, Bonner Quartzite, and 
Mount Shields, Shepard, and Snowslip Formations. The Middle Belt carbonate rocks 
consist of mainly the upper and middle member of the Wallace Formation (Wallace et al., 
1986). 
The Miller Creek basin is dominated by unconsolidated Quaternary alluvium. 
Most of the alluvium contains sand, gravel and occasional cobbles. Tertiary fan and 
gravel deposits (Pliocene) on pediment surfaces and conglomerate, sandstone, mudstone, 
and volcanic ash beds (Wallace et al, 1986) exist in the basin, especially where a large 
fan deposit is located in the Secondary Study Area at Park Creek (Figure 2-3). There are 
also discontinuous lenses of clay. The sediment is compositionally similar to the 
surrounding bedrock, and the roundness ranges from sub-angular to well-rounded. The 
thickness of the Quaternary alluvium is estimated to be between 150-300 feet at Trails 
End Road. The alluvium continues to thin up stream (east) gradually until the valley 
closes in near Little Park Creek where the thickness is estimated to be between 20-40 
feet. Along the north and south edges of the valley and underlying the Quaternary 
10 
alluvium are Tertiary deposits of undifferentiated silt, clay, sand, and gravel (Van der 
Poel, 1994). Sediment grain sizes range from silt and clay to large cobbles. 
From Beierle Lane to Trails End Road the valley floor slopes west at a rate of 
approximately 93 feet per mile (-0.02 ft/ft slope). Near the western turn off to Lost Mine 
Loop there is an irrigation diversion (Baker Ditch, WRS 1995) where Miller Creek is 
partially diverted during late Spring through early Fall. The irrigation ditch water is 
diverted north onto an elevated terrace adjacent to Miller Creek. Miller Creek cuts into 
the valley bottom leaving it approximately 40 ft below the adjacent terrace. At one-half 
mile west of Trails End Road the irrigation ditch returns to Miller Creek. 
Soils. According to the Missoula County Soil Survey (1995) the Miller Creek 
basin soils consist of gravely loam. Near Trails End Road the predominant soils are 
orthents, and Moiese gravelly loam, a soil whose landform setting is usually alluvial fans 
and stream terraces. One mile east of Trails End Road the soil type grades to Bigarm 
gravelly loam, and at Dagret Creek the soil grades to Grantsdale loam. All soils in the 
lower western basin are deep (more than 60 inches) and well draining (Missoula County 
Soil Survey, 1995). 
As the valley bottom narrows into the Secondary Study Area (Figure 2) the main 
soil type is Totelake gravelly loam, and grades back to Grantsdale loam where the valley 
bottom opens up again. All soils but the Totelake gravelly loam are considered good 
agricultural soils. 
Climate. The total annual precipitation average for the 1948-2001 period at the 
Missoula airport is 13.55 inches (WRCC, 2003) of which approximately 45% usually 
falls between April and September (WRS, 1995). The growing season for most crops are 
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within these months (WRS, 1995). The average seasonal snowfall from 1948-2001 in 
Missoula is 47.52 inches (WRCC, 2003) and at least one inch of snow is on the ground 
for an average of 72 days during this period (WRS, 1995). The sun shines 70% of the 
time during summer and 30% during winter in Missoula (WRS, 1995). The average 
yearly temperature for the 1948-2001 period in Missoula is 44.3 degrees Fahrenheit. The 
average high is 83.9°F during July and the average low is 14.6°F during January (WRCC, 
2003). Precipitation data collected for the study is in Appendix B. 
Hydrology. The Miller Creek watershed is approximately 46 square miles 
(Newman, 1993). Miller Creek is a perennial flowing steam, although during drought 
years the stream may go dry in its lower reaches; especially in the Main Study Area. 
There is a diversion gate in Twp 12N Rge 19W Section 20, SE1/* NW'/< SE1/* that is 
turned on in late spring (Figure 4). The diversion conveys water to the Baker. 
Septic systems are the sole source of waste disposal in the Miller Creek drainage. 
Effluent is drained from the house to the septic tank. The septic tank is used to separate 
liquid effluent, sludge, and the upper scum layer. The effluent is conveyed to a drainfield 
(Figure 5). Water from the drainfield contains nitrogen and chloride among other 
chemicals (Table 1). 
Table 1. Septic System Water Chemistry (Fetter, 1999) 
Ammonia N (35 mg/L) Nitrates (50 mg/L) 
Viruses Trace pharmaceuticals 
Pathogens Phosphorous (20 mg/L) 
Orthophosphorous (10 mg/L) Biological Oxygen Demand 
(120 mg/L) 
Chemical Oxygen Demand 
(250-300 mg/L) 
Total Suspended Solids 
(50 mg/L) 
12 
As effluent leaves the drainfield, nitrogen is converted from ammonium to nitrate 
as effluent reaches the aerobic zone. Nitrogen remains in the form of nitrate as long as 
oxygen is present and water moves through the vadose zone recharging the groundwater. 
For a more detailed description of septic systems and wastewater movement to 
groundwater see Appendix G. 
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Figure i. Septic system setup. 
Septic 
Tank 
Drain 
field 
Water table should be well 
below trenches. 
Scum Layer 
Liquid Effluent 
Sludge 
14 
v. 
• p=r r o 
'\1  ̂i -
Wy^ 
1 1 
Gaseous 
Losses (N2, NOx) 1 
Precipitation 
Denitrification 
Plant 
Consumption 
/ 
Nitrates 
.{NO3}; 
\ Nitr i fioa tiori
c 
Leaching 
Organic Residues 
V 
Organic Matter 
(R-NH2) 
Mineralization 
Ammonium (NH4) 
Nitrification/ k\ 
. - ; ff- \\ Micelle 
Nitrites(NO2). \y Fixation 
JKT}'" " ' - < Clay • 
Minerals 
Figure 6. Nitrogen Cycle in Soil (Brown and Johnson, 1996). 
15 
Chapter Three: Methods 
Area Selection 
The Upper Miller Creek basin is located approximately three miles southeast of 
Missoula, Montana. The project area was separated into two different study sites; a Main 
Study Area and a Secondary Study Area (Figure 2). The Main Study Area is divided into 
five subareas that contain the majority of the housing units in the Miller Creek basin, and 
is approximately three square miles in area (Figure 7). The Main Study Area is bounded 
by Trails End Road to the west, Miller Creek Road to the north, Beierle Lane to the east, 
and the base of an unnamed range to the south. The Secondary Study Area begins at 
Beierle Lane and ends at Forest Service Road 2126, approximately 7 miles east-southeast 
from Beierle Lane (Figure 2), and is bounded by the base of the mountain ranges on 
either side of the Miller Creek basin. 
The Main Study Area was of major concern to the Missoula County Water 
Quality District (MCWQD), since the area has recently been developed with three 
subdivisions adjacent to Trails End Road, and several more tracts of land have added 
housing (Figure 8). A Secondary Study Area (Figure 9) was selected primarily to 
provide an understanding of how groundwater and surface water interact. Further, some 
residences in the Secondary Study Area requested water quality sampling from the 
MCWQD. 
Site Conditions 
There are approximately 130 housing units in the Miller Creek basin, of which 
114 are in the Main Study Area as of July, 2002 (Figure 7). Currently, two subdivisions 
are being added along Trails End Road. A sixteen (16) unit subdivision is planned north 
i | Missoula Co. Well 
'Beierli 
lletree Lane 
Figure 7 Main Study Area housing units and approximate well locations. 
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Figure 8. Proposed and existing subdivsions along Trails End Road (Area I) 
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Figure 9. Secondary Study Area 
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of Miller Creek between Crisco Lane and Miller Creek Road in Section 19, T12N, 
R19W. Another forty-five (45) unit subdivision is planned west of Trails End Road and 
south of Miller Creek in Section 19, T12N,R19W and Section 24, T12N, R20W. The 
existing Trails End Estates contains 27 housing units on 60.39 acres and is located east of 
Trails End Road and south of Miller Creek in Section 19, T12N, R19W (Figure 8). 
Hydrogeology 
In order to understand the hydrogeology of the Upper Miller Creek Basin the 
following methods were used to establish aquifer properties, potentiometric maps, 
groundwater and surface water interactions, and a water budget. 
Aquifer Characteristics 
An inventory of driller's well logs from the Montana Groundwater Information 
Center on-line database (GWIC, 2002) and review of plat maps from the Missoula 
County database were conducted. Lithology and well performance test data obtained 
from the well logs were used for constructing geologic cross-sections, and estimating the 
transmissivity and hydraulic conductivity. Estimates of transmissivity and hydraulic 
conductivity were also obtained from previous aquifer tests conducted by Newman 
(1993) as part of a hydrologic and nitrate analysis for the proposed Trails End Estates 
subdivision. 
Well Log Analysis 
Hydraulic conductivity (K) values were obtained by estimating transmissivity 
from specific capacity data from selected well logs (Appendix A). Specific capacity is 
the yield of the well divided by the drawdown (Q/s). Equation 1 is used to estimate 
transmissivity and is from Razack and Huntley (1991). 
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T= 33.6 (Q/s)067 Equation 1. 
Where 
T is transmissivity (ft2/day) 
Q is pumping rate (ft3/day) 
s is drawdown (ft) 
Wells that do not fully penetrate the aquifer will have non-linear flow of water to 
the well, which increases the drawdown and lowers the calculated specific capacity. The 
Kozeny equation (Equation 2) (Driscoll, 1986) was used to adjust for partial penetrating 
wells and more accurately estimate specific capacity. 
Q/Sp = L(l+7((r/2bL)° 5)cos (7cL/2)) Equation 2. 
Q/s 
Where 
Q/Sp is specific .capcity of a partially penetrating well (gpm/ft) 
Q/s is maximum possible specific capacity of a fully penetrating well (gmp/ft) 
r is well radius (ft) 
b is aquifer thickness (ft) 
L is well screen length as a fraction of the aquifer thickness 
The theoretical specific capacity was calculated and used in Equation 1. 
Well Network, Surveying, and Groundwater Elevations 
A network of 14 domestic wells were selected to monitor groundwater elevations 
and to establish the water table configuration and groundwater flow direction (Figure 10). 
Approximately 150 residents of the Upper Miller Creek basin were contacted via mail or 
directly to participate in the study. A series of two to three domestic wells were selected 
from participants in the five subareas to be monitored approximately once per month 
during late Fall and Winter, and twice monthly during spring runoff and high flow. All 
monitoring wells are identified by the homeowners name and address and/or by the 
Groundwater Information Center Identification Number (GWIC ID) from the Montana 
Bureau of Mines and Geology webpage (GWIC, 2001). 
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Water table elevations were measured from the top of the well casing. Each well 
casing was marked with a permanent marker indicating where the water level probe was 
released into the casing to consistently measure the water level from the same location in 
the casing. This also helped prevent problems of the water level probe getting tangled in 
power lines or the pump in the well. Water level measurements were taken using a 
electronic tape and sounder water level probe to the nearest 0.01 feet. A transducer and 
data logger was installed in the county monitoring well located along Miller Creek Road 
(Figure 4). Water level measurements were collected every day for one year, except 
during short periods when there were transducer malfunctions and user errors. All 
monitoring wells were surveyed using the county monitoring well location and elevation 
as a base. Standard equipment and surveying methods were applied (Leica Model 2000 
Total Survey Station). Water level charts, tables, and error calculations are described in 
Appendix C. 
Surface Water-Groundwater Interactions 
Interaction between the groundwater and surface water was determined by 
comparing water levels of Miller Creek and the Baker Ditch to groundwater levels and by 
collecting and analyzing stream discharge data over time at several sites along Miller 
Creek and the Baker Ditch. 
Gaging stations were established at four sites in the Main Study Area and three 
sites in the secondary study area (Figure 11). Stream stage was measured on Miller 
Creek, the Baker Ditch, and all perennially flowing tributaries using staff gauges or 
measurement from the top of bridges or culverts. Staff gauges were constructed of a steel 
fence post with a 3-foot aluminum ruler attached. The staff gauge was firmly pounded 
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into the streambeds of Miller Creek and the Baker Ditch. Gauging stations were selected 
based on participants allowing access on their property, close proximity to the stream, 
and spacing of approximately 1.0 to 1.5 miles between stations. 
Discharge measurements of Miller Creek, Baker Ditch, and all perennially 
flowing tributaries in the study area were taken every three to six weeks, except during 
winter months when ice covered the streams or there was no flow. Discharge 
measurements were taken using a Price Pygmy current meter and Aquacalc hand held 
computer, float tests, and/or a five gallon bucket and stop watch. When using the current 
meter and Aquacalc standard methods were used (Brooks et al, 1997). Float test were 
conducted using a ping-pong ball and timing its travel over a measured distance (USBR, 
1981). A five-gallon bucket was used for measuring discharge from tributaries to Miller 
Creek that traveled under Miller Creek Road and out of culverts. Five measurements 
were collected when using the float test or bucket and stop watch methods to determine 
error. Staff gauges were correlated with stream discharge sites to yield a stage-discharge 
relationship. 
Water Budget 
The following describes the ground water budget designed for this study: 
INFLOW (GWjn + recharge) = OUTFLOW (GWout ± groundwater storage). 
Recharge was calculated by the following equation: 
Recharge = precipitation + leakage from Miller Creek + leakage from Baker 
Ditch. Leakage is computed as MCjn - (MCout + BD0Ut). 
Groundwater flux was calculated using Darcy's Law. The flux across the cross-
sectional area of the IN boundary (eastern end at Beirerle Lane) and OUT boundary 
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(western end at Trails End Road) of the study area was computed. The slope of the 
mountain range to the north and south of the basin was extrapolated into the valley to 
estimate valley sediment thickness. Direct recharge from precipitation was assumed to 
be zero as was any loss of water by evapotranspiration, since annual evaporation data 
exceeds annual precipitation during the study period (Western Regional Climate Data, 
2003) (Appendix B). 
Water Quality 
Groundwater and surface water sampling was conducted in February and June of 
2002. Groundwater samples were collected from domestic wells and when available 
from faucets nearest to the well casing. When no faucet was located near the well casing 
an outside faucet was used. Faucets were left on for several minutes or until the reading 
from a specific conductivity meter stabilized, to allow water to be purged from the well 
casing and pressure tank. While purging the well, water was conveyed from the faucet 
through a five-foot piece of hose into a clean one-gallon bucket. Water was allowed to 
overflow and pH, specific conductivity, temperature, and dissolved oxygen was measured 
after specific conductivity stabilized. 
Once the initial readings had been measured and recorded samples were collected 
for analysis of major cations and anions, as well as alkalinity. A 50 mL sample was 
filtered through 0.45 p.m filter for each cation and anion sample. Cations were acidified 
with three drops per 50 mL of trace metal grade hydrochloric acid to pH 2.0. The filters 
were attached to 30 mL acidified syringes. Syringes were purged three times with 
sample water before filtering. Alkalinity samples were not filtered and were collected in 
60 mL bottles filled completely to the top so as little oxygen as possible was allowed in 
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the sample. During the second round of sample collection in June 2002, samples were 
collected for coliform bacteria analysis in sterilized polyethylene bottles obtained from 
the Missoula County Department of Environmental Health. Analyses were performed for 
coliform using simple presence-absence (Quantray®). 
Surface water samples were collected for the same analytes as described above. 
Specific conductivity, pH, DO, and temperature were all collected in stream as near 
midstream as possible. A one-gallon bucket was used to collect water in midstream and 
depth integrated for sample to be filtered or syringed into bottles (alkalinity). All 
samples were labeled according to home address, location or stream name, and/or GWIC 
number and transported and 4 °C to the Murdoch Environmental Analysis Laboratory at 
the University of Montana Geology Department. Once at the lab, anion and cation 
samples were stored in a refrigerator until analyzed. Alkalinity samples were analyzed 
immediately upon arrival at the lab. Table 2 indicates the lab methods, parameters used, 
equipment, and limits of detection for water quality analysis. 
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Table 2. Murdoch Laboratory Methods 
Method 
Parameter Units Method Instrument EPA Detection Limit 
Method (PQL*) fmq/L) 
Alkalinity (as CaC03) mg/L Colorimetric Titration Hach 310.1 1 
Hydrogen Ion (pH) mg/L Electrometric Orion 265 A 150.1 0-14 
Dissolved Oxygen pH units Electrode YSI 95 360.1 N/A 
Specific Conductivity uSeimens Electrode Orion 135 A 0 
Anions 
Chloride mg/L Ion Chromatography Dionex 300.0 0.5 
Nitrate (as N) mg/L Ion Chromatography Dionex 300.0 0.1 
Nitrite (as N) mg/L Ion Chromatography Dionex 300.0 0.05 
Phosphate (as P) mg/L Ion Chromatography Dionex 300.0 0.1 
Sulfate (as S) mg/L Ion Chromatography Dionex 300.0 2.5 
Cations 
Al mg/L ICP-ES** Thermo Jarrell-Ash 200.7 0.01 
As mg/L ICP-ES** Thermo Jarrell-Ash 200.7 0.005 
Ba mg/L ICP-ES** Thermo Jarrell-Ash 200.7 0.0005 
Be mg/L ICP-ES** Thermo Jarrell-Ash 200.7 0.0001 
Ca mg/L ICP-ES** Thermo Jarrell-Ash 200.7 0.02 
Cd mg/L ICP-ES** Thermo Jarrell-Ash 200.7 0.001 
Co mg/L ICP-ES** Thermo Jarrell-Ash 200.7 0.003 
Cr mg/L ICP-ES** Thermo Jarrell-Ash 200.7 0.005 
Cu mg/L ICP-ES** Thermo Jarrell-Ash 200.7 0.003 
Fe mg/L ICP-ES** Thermo Jarrell-Ash 200.7 0.001 
K mg/L ICP-ES** Thermo Jarrell-Ash 200.7 0.5 
Li mg/L ICP-ES** Thermo Jarrell-Ash 200.7 0.0015 
Mg mg/L ICP-ES** Thermo Jarrell-Ash 200.7 0.1 
Mn mg/L ICP-ES** Thermo Jarrell-Ash 200.7 0.0005 
Mo mg/L ICP-ES** Thermo Jarrell-Ash 200.7 0.003 
Na mg/L ICP-ES** Thermo Jarrell-Ash 200.7 0.5 
Ni mg/L ICP-ES** Thermo Jarrell-Ash 200.7 0.002 
P mg/L ICP-ES** Thermo Jarrell-Ash 200.7 0.001 
Pb mg/L ICP-ES** Thermo Jarrell-Ash 200.7 0.01 
S mg/L ICP-ES** Thermo Jarrell-Ash 200.7 0.05 
Si mg/L ICP-ES** Thermo Jarrell-Ash 200.7 0.02 
Sr mg/L ICP-ES** Thermo Jarrell-Ash 200.7 0.0005 
Ti mg/L ICP-ES** Thermo Jarrell-Ash 200.7 0.005 
V mg/L ICP-ES** Thermo Jarrell-Ash 200.7 0.005 
Zn mg/L ICP-ES** Thermo Jarrell-Ash 200.7 0.001 
*Practical Quantitation Limit 
** Inductively Coupled Plasma Emission Spectroscopy 
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Ground Water Modeling 
A ground water model was designed in order to simulate existing conditions and 
to test the conceptual model of the groundwater system. Groundwater levels, water 
quality, and water balance estimates were used together with Visual MODFLOW (WHI, 
2001) to design and calibrate a two-dimensional groundwater model of the Main Study 
Area. 
Base Map, Grid and Boundary Conditions. A base map was constructed from 
a USGS topographic map of the study area and an additional area west of Trails End 
Road where a subdivision is planned for approximately 45 housing units (Figure 12). 
Model coordinates are in feet units and the model area is 15,840 ft x 7,920 ft, with 
individual cells equaling 528 x 528 feet (0.1 mile x 0.1 mile). Steady state models used 
constant head and no flow boundaries. Additionally, the model is calibrated to steady 
state July 2001, February 2002, and June 2002 water table elevations and estimated 
lateral flows. No flow boundaries were located at the base of the model, north of Miller 
Creek Road, and along the south edge of the basin where bedrock is located. River cells 
were not used for the August 2001 and February 2002 steady state calibrations since 
Miller Creek was dry from mid summer to early spring. After the model was calibrated 
under steady state conditions a transient simulation was performed using 10 stress periods 
to reproduce groundwater behavior from July 2001 to June 2002. In an effort to examine 
the possible effects of addition water withdraws from wells in the new subdivisions 
pumping wells were added to the model in these areas. 
Pumping well withdrawls were simulated by adding the pumping rates from all 
wells located within each cell to a single well located at the node. River cells were added 
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to the June 2002 steady state calibration and the transient model calibration. Streambed 
conductance is estimated to be 200,000 ft2/d (river cell width=528 ft, river cell 
length=528 ft, streambed vertical hydraulic conductivity=1.5 ft/d, streambed sediment 
thickness=2 ft). 
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Chapter Four: Results 
Driller's Well Log Evaluation 
Area Geology. 
Well log data (Appendix A) are used to construct geologic cross-sections 
(Figures 14-16) using the well log lithology information. Three cross sections were 
constructed and the cross section lines are shown in Figure 13. Sand and gravel is 
described in most well logs and the sand and gravel layers are assumed to be continuous 
from area to area. 
Section A-A' connects seven domestic wells that trend across the valley south to 
north (Figure 14). This section is predominantly sand and gravel and the sediment size 
tend to fine downward to consolidated rock at approximately 130-140 feet below the land 
surface. In subarea I the well depth ranges from 130-160 feet. Section B-B' is located in 
Area IV (Figure 15) and connects four domestic wells that trend south to north. The 
southern most well (GWIC no. 66991) is located on an alluvial fan from an unnamed 
tributary to Miller Creek. The material is predominantly gravel and clay along the slope 
of the fan and then turns to predominantly sand and gravel to the north (Figure 15). The 
well depth is between 130-150 feet, except for well no. 66991 located on the alluvial fan 
is 270 feet deep. 
Section C-C' (Figure 16) transects through the valley west to east (Figure 13), 
intersecting cross-section A-A' and B-B'. Increasing clay, is described in the sand and 
gravel in selected well logs east of well no. 167633. Wells are between 130 and 180 feet 
deep in the cross section transect. 
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These data indicate the aquifer in the Main Study Area is relatively homogeneous, 
unconfmed and comprised of primarily sand and gravel. The sand and gravel layer is the 
most prolific water-bearing unit of the Main Study Area. Clay content in the sand and 
gravel layer likely increases upgradient or moving east from Trails End Road. A 
secondary aquifer may exist below main water bearing aquifer in fractured bedrock 
and/or consolidated sediments, but is not commonly penetrated by wells and yields water 
at low rates (< 2 gpm). Therefore, the bedrock (secondary aquifer) will be considered the 
bottom of the primary upper aquifer. Most wells in the Main Study Area have either 
open ended casings or less than ten feet of slotting. Most slotting is found in wells 
located closer (<0.5 mi.) to contacts between bedrock and alluvium where there are 
higher clay contents in the sand and gravel layer. It is recognized that lithology 
information was compiled well logs by several different drillers, who use various 
methods and recorded well data with different levels of detail. 
Quantitative Analysis. 
An inventory of 113 well logs (Appendix A) from both Main and Secondary 
Study Areas were collected. From the 113 well logs 22 had sufficient data to estimate 
hydraulic conductivity (K) and transmissivity (T) (Table 3). The average K value is 30 
feet per day (ft/d) and ranges between a low of 0.9 ft/d and a high of 125 ft/d. The low K 
value of 0.9 ft/d seems plausible since the well (GWIC no. 66991, Area IV) is located on 
a relatively small alluvial fan, likely through Tertiary sediments or fractured bedrock, and 
is 270 feet deep. This particular well is slotted for 30 feet between 110 to 140 feet. 
Additionally the driller could only pump the well at a rate of three gpm.. The highest K 
value of 125 ft/d is from a well (GWIC no. 66962) located in subarea III of Lost Mine 
Table 3. Well Log Inventory for Miller Creek Aquifer. 
Well ID 
GWIC No. 
Address 1 Address 2 Well Owner Apprx 
Elev. 
(ft) 
Tot. Depth 
(ft) 
Well Dia 
(ft.) 
Geol. 
Material 
Static 
Level 
(ft) 
Pumping Test 
Water Level 
(ft) 
Draw 
Down 
(ft) 
Pump 
Rate 
(gpm) 
Specific 
Capacity 
(gpm/ft) 
Pumping 
Duration 
(hrs) 
Trans, 
(gpd/ft) 
Hydraulic Partial K Pump 
Conductivity Penetration w/PP test 
(ft/d) Q/s (ft/d) method 
66930 9290 Miller Creek Rd Hoffman 3765 128 0.5 SG 103 108 5 20 4 3 85 3 151 32 bail/pump 
66932 9298 Miller Creek Rd McDonald 146 0.5 SGC 122 124 2 40 20 1.5 250 10 756 95 air 
159345 3400 Rodeo Dr. Nash 3396.72 130 0.5 SGB 100 120 20 15 0.75 1.5 28 1 28 11 air 
66949 9314 Miller Creek Rd Emlen 150 0.5 SG 120 130 10 15 1.5 4.5 44 1 57 17 other 
66950 9326 Miller Creek Rd Poison 132.3 0.5 SGC 106 110 4 15 3.75 1 81 3 142 31 pump 
66941 9341 Miller Creek Rd Klapwyk 120 0.5 SGC 100 102 2 20 10 2 157 8 378 60 bailer 
66960 570 Lost Mine Loop Tucker 140 0.5 CG 120 133 13 20 1.54 1 45 2 58 17 other 
145874 600 Lost Mine Loop Kubichek 158 0.5 SGC 128 133 5 20 2 85 3 151 32 pump 
66947 650 Lost Mine Loop Hall 134 0.5 CGS 101 130 29 25 0.86 2 30 1 33 12 bailer 
66943 675 Lost Mine Loop Hill 157 0.5 CG 116 120 4 20 5 1 99 2 189 38 other 
66962 875 Lost Mine Loop Klapwyk 134 0.5 SGC 110 110.01 1 30 30 2.5 328 14 1135 125 bailer 
66975 195 Horseshoe Ln Meyer 128 0.5 G 100 113 13 30 2.31 1.5 59 2 87 22 other 
66977 9355 Miller Creek Rd Duke 140 0.5 SG ' 120 139 19 20 1.05 5 35 2 40 13 other 
66978 9363 Miller Creek Rd Chopp 140 0.5 G 112 125 13 25 1.92 1.5 52 2 73 20 air 
154078 9381 Miller Creek Rd Bernardini 160 0.5 SGC 126 126.01 1 25 25 2 290 9 945 110 pump 
66983 9383 Miller Creek Rd Fister 3645.36 146 0.5 SGC 110 120 10 35 3.5 1 78 2 132 30 air 
66993 9389 Miller Creek Rd Davis 124.5 0.5 SGC 104 123 19 15 0.79 3 29 1 30 11 pump/bai 
66987 9355 Singletree Ln Breidenbach 149 0.5 SG bR 119 131 12 35 2.92 6 69 2 110 26 bailer 
66991 9460 Singletree Ln Pedry 3640 270 0.5 CG bR 102 260 158 3 0.02 4 2 0 1 1 bailer 
66992 9220 Beierle Ln Beierle 128 0.5 SGC 111 127 16 15 0.94 1 32 2 35 12 pum/bail 
123180 9305 Beierle Ln Davis 182 0.5 CSG 120 155 35 20 0.57 1 23 0 22 9 air 
67007 9401 Miller Creek Rd Banaugh 209 0.5 CSG bR 128 180 52 45 0.87 4.5 30 0 33 12 air 
67004 9440 Miller Creek Rd Knapp 180 0.5 CG 100 119 19 20 1.05 2 35 0 40 13 other 
66998 9491 Miller Creek Rd Sanderson 140 0.5 CGS bR 76 117 41 50 1.22 1 38 1 46 15 air 
67011 9805 Miller Creek Rd Holloman 98 0.5 bR 67 84 17 18 1.06 1 35 1 40 13 pump 
67012 10250 Bear Run Ck Rd Litz 140 0.5 GC 80 94 14 5 0.36 1 17 0 14 6 other 
132292 10580 Miller Creek Rd Gydas 90 0.5 SG Cob 62 74 12 10 0.83 2 30 1 32 11 air 
65961 14525 Miller Creek Rd Anderson 160 0.333333 SG BdRx 30 46 16 8 0.50 3.5 21 0 20 8 other 
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Loop, and is 134 feet deep in sand, gravel, and clay with an open bottom casing and no 
slotting. This well was reported to yield 30 gallons per minute. 
Hydraulic Conductivity (K) and transmissivity (T) values were also obtained from 
a hydrogeologic report prepared by Howard Newman (1993) for the Trails End Estates 
subdivision. Newman (1993) reported a value of 151 feet per day (ft/d) to 646 ft/d. The 
low K value of 151 ft/d was considered unreliable by Newman, and could only be 
obtained after applying a background correction of 0.00028 fit/minute. The derivation of 
the background correction was not explained in Newman's report and Newman states "a 
small change in the background correction would alter K significantly" (Newman, 1993). 
Overall aquifer thickness was estimated by Newman to be between 30-50 feet, an average 
hydraulic gradient to be 0.02, and an aquifer width to be 2,000 feet at Trails End Road 
(Newman, 1993). The report conducted by Newman has been reviewed and the 
calculations have been checked for accuracy by the author of this work. No significant 
errors have been found and the work by Newman appears to be correct and complete for 
that area of the study location (within 0.5 mile either side of Trails End Road). 
Groundwater Occurrence 
The depth to groundwater in the Main Study Area averages 112 feet and ranged 
between 126 feet to 76 feet during the study period (July 2001-June 2002). An aquifer 
thickness of 100-110 feet at the IN boundary (Beirerle Lane) to 50-60 feet at the OUT 
boundary (Trails End Road) was used for the study area. Losses from Miller Creek and 
Baker Ditch (recharge to groundwater) were quantified using discharge measurements as 
described in the surface water and groundwater exchange section in Chapter 3. 
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A Hermit data logger and transducer were installed in the county well along 
Miller Creek Road in October 2001 (Figure 7). One water level measurement was taken 
daily for most of the study period (Figure 18). Data between October 8, 2001 and 
November 13, 2001 is not shown due to the transducer set out of range for taking 
accurate water level measurements and/or errors in setting the data logger parameters. 
After checking the data for one month the transducer was reset in the well. The large 
variability in water table data from this well between April 5, 2002 and May 7, 2002 
(Figure 18) could be attributed to the pumping of an irrigation well on Tate's property 
located approximately 100 yards northwest of the Missoula County well and/or pumping 
from Durham's domestic well located approximately 125 yards southeast of the Missoula 
County well. 
Hydrographs of wells from Area I (Parrish), and Area IV (Breidenbach and 
Torgrimson) show the water fluctuates between 11 and 21 feet during the study period 
(Figures 19-21). The position of this water table relative to Miller Creek and Baker Ditch 
was always lower. Solid lines represent when Miller Creek and Baker Ditch were flowing 
and dashed lines represent when they were dry. Generally water levels vary 80 to 110 
feet below the land surface during the study period. 
Figure 18. Water Table Elevations from Nov. 2001 to May 2002 
Missoula County Well, Miller Creek Basin. 
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Groundwater Movement 
Groundwater flow direction is from the east to the west (Figure 22 and 23) and 
does not change direction throughout the year. Groundwater gradient (i) varied slightly 
from Area I to Area V of the Main Study Area. From Area I to Area II the gradient 
changes from 0.018 to 0.02 during the study period. From Area II to Area IV the 
gradient varied from 0.013 to 0.019 during the study period where the valley narrows 
significantly. From Area IV to Area V the gradient decreases to 0.015. Increased clay 
content and narrowing of the valley in the sand and gravel layer in the east half of the 
study area is likely the reason for the change of gradient. The valley then broadens in 
Area IV to Area V and the gradient decreases. Generally the water table gradient follows 
the gradient of the land surface throughout the Main Study Area. 
Potentiometric maps show the general groundwater flow direction is east to west 
and parallel to the flow of Miller Creek (Figure 22 and 23). The small cone of depression 
around the Breidenbach well in Area IV is due to the water level reflecting the pumping 
well. 
Groundwater elevations at the Parrish well (Figure 19) Area I during June 2002 
show that Miller Creek is perched approximately 80 feet above the water table. Further 
evidence showing Miller Creek is not connected to the water table is indicated by the 
Breidenbach (Figure 20) and Torgrimson (Figure 21) wells in Area IV where the 
groundwater elevation is between 55 and 75 feet below Miller Creek. 
•'SOc ^ 
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Figure 22. January 2002 potentiometric map and groundwater flow directions 
4^ 
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Figure 23. June 2002 poteniometric map and groundwater flow directions. 
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Miller Creek Recharge to Groundwater 
Discharge measurements in the Main Study Area are shown in Figure 24. The 
volume of water recharging the aquifer in the Main Study Area throughout the study 
period is shown in Table 4. 
Table 4. Groundwater Recharge in the Main Study Area from Miller 
Creek and Baker Ditch 
Date 9491 Miller Creek LML Miller Ck Miller Creek at TER Baker Ditch at TER Recharge* 
Inflow (cfs) Inflow (cfs) Outflow (cfs) Outflow (cfs) cfs 
Aug-02 3.4 1 1 0.0 0.0 1 1 
Feb-02 0.0 0.0 0.0 0.0 0.0 
May-02 24.5+/-1.4 35.0+/-0.8 6.0+/-2.7 3.9+/-2.3 25.1 
Jun-02 34.8 85.0 27.2 6.0 51.8 
*Recharge is calculated from the difference of discharge between 
the gaging stations at Lost Mine Loop and Miller Creek at Trails End Road 
plus Baker Ditch at Trails End Road. 
Miller Creek is a losing stream at the eastern boundary of the Main Study Area, 
however the exact point at which the stream begins to lose water is not well known. 
What is known is that between the eastern bridge on Lost Mine Loop and Trails End 
Road the stream loses water, but during late winter and early spring the zone of gaining 
and losing reaches was not well defined. 
As far as the Secondary Study Area, Miller Creek appears to gain flow from FS 
Road 2126 (input boundary of the Secondary Study Area) to FS Rd 62-5 (Figure 11). On 
April 3, 2002, discharge at FS Road 2126 was 4.4 cubic feet per second (cfs) and 
discharge at Road 62-5 was 10.5 cfs, a gain of 6.1 cfs. On May 7, 2002 discharge at FS 
Road 2126 was 16.6 cfs and discharge at Road 62-5 was 19 1 cfs, a gain of 2.5 cfs. 
During spring runoff Miller Creek appears to gain water up to the east bridge on Lost 
Mine Loop at a maximum of approximately 68.4 cfs. Even during drought years and 
throughout the summer of 2002 Miller Creek gained water in the upper basin (Secondary 
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Study Area) from FS Rd 2126 to the Candy Stripe Gaging Station (Limestone Creek and 
Miller Creek confluence, Figure 11). As the upper basin is confined to the narrow 
bedrock canyon at Limestone Creek, lush green vegetation along Miller Creek and a 
swampy/wetland area (approximately 4,000 ft2) was observed just upstream of the Candy 
Stripe Gaging station. 
Water Budget 
The main components of the water balance in the Main Study Area of the Miller 
Creek basin include Miller Creek, Baker Ditch and groundwater. Precipitation is not 
included in the balance since annual evaporation rates exceed precipitation rates thus no 
groundwater recharge from precipitation is assumed to occur (WRCC,2003; see 
Appendix B). No precipitation or evapotranspiration data were collected during the study 
period. Return flow from irrigation water is not included in the input since most water is 
either lost to evapotranspiration (consumed by crops) and/or percolation (seepage) is 
minimal and may take significant amounts of time (>30 days) to reach the groundwater 
during the study period. 
In the Main Study Area, Miller Creek is predominantly a losing stream. 
Discharge data from the east Lost Mine Loop bridge (inflow), Miller Creek and the Baker 
Ditch at Trails End Road (outflow) was used to calculate recharge in the water budget 
(Figure 24). The general water budget of INFLOW and OUTFLOW is shown in Table 5. 
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Figure 24. Gaging Data Tables for Water Budget 
Gaging Data for Baker Ditch at Trail End Road 
Date Depth (ft) Discharge (cfs) 
07/10/01 0.5 4.1 
07/27/01 0.4 3.6 
08/17/01 0.0 0.0 
05/17/02 0.4 3.9 
06/13/02 0.7 6.0 
std error +1-2.2 
Gaging Data for Miller Creek at Trails End Road 
Date Reading(ft; Discharge (cfs) 
07/10/01 0.1 2.3 
07/27/01 0.0 0.0 
04/21/02 0.4 10.9 
05/17/02 0.3 6.0 
06/13/02 1 1 27.2 
std error +1-2.1 
Gaging Data at Lost Mine Loop Bridge (LML MC) 
Date 
07/25/01 
08/15/01 
05/17/02 
06/13/02 
Depth (ft) 
N/A 
0.8 
1.5 
3.6 
Discharge (cfs) 
N/A 
1 1 
35.0 
85.0 
std error +/-0.8 
Gaging Data at 9491 Miller Creek Rd. bridge (9491 MC) 
Date Depth (ft) Discharge (cfs) 
08/15/01 0.6 3.4 
04/04/02 0.7 5.9 
04/23/02 0.9 17.9 
04/23/02 0.9 18.1 
04/23/02 0.9 17.8 
05/17/02 1 1 24.5 
06/13/02 1.5 34.8 
std error +/-1 4 
52 
Table 5. General Water Budget Calculations 
Feb GW in Feb GW out 
K (ft/d) 35 325 500 40 400 625 
slope (ft/ft) 0.02 0 02 0.02 0.02 0 02 0.02 
Area (sq-ft) 105600 105600 105600 100000 100000 100000 
Q (cfd) 73920 686400 1056000 80000 800000 1250000 
Total (cfs) 0.9 7.9 12.2 0.9 9.3 14.5 
May GW in May GW 
out 
K (ft/d) 35 325 500 40 400 625 
slope (ft/ft) 0.02 0.02 0.02 0.02 0.02 0.02 
Area (sq-ft) 116160 116160 116160 120000 120000 120000 
Q (cfd) 81312 755040 1161600 96000 960000 1500000 
Recharge 
(cfd) 
2160000 2160000 2160000 n/a n/a n/a 
Total (cfd) 2241312 2915040 3321600 96000 960000 1500000 
Total (cfs) 25.9 33.7 38.4 1.1 11.1 1 7 4  
Inputs to the system are Miller Creek and groundwater during the study period. 
For example in August 20.01 surface water was flowing into the Main Study Area via 
Miller Creek at the 9491 MC gaging station and at the Lost Mine Loop gaging station, 
but went dry and had no flow going out of the Main Study Area at Trails End Road (both 
Miller Creek and Baker Ditch). This scenario allowed an easy estimate of how much 
surface water was recharging the groundwater system during the August of 2001, since 
all water flowing in Miller Creek was lost to groundwater. During low flow conditions in 
August of 2001 the aquifer storage appears to be between 2,500,000 to 1,900,000 ft3/day. 
In May 2002 water was flowing into the Main Study Area via Miller Creek at Lost Mine 
Loop gaging station (35 cfs) and out of the Main Study Area via Miller Creek and Baker 
Ditch (10 cfs combined) for a recharge to groundwater of 25 cfs. 
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Groundwater was calculated using Darcy's Law where discharge (Q) is the 
product of hydraulic conductivity (K), gradient (i), and the cross-sectional area of flow 
(A); or Q=KiA. Hydraulic conductivity ranges between 35 ft/d up to 500 ft/d with a 
middle value of 325 ft/d along the eastern (input) boundary. The eastern end of the 
valley's main water bearing aquifer, comprised of coarse sand and gravel, is estimated to 
be between 100-110 feet thick. The cross-sectional area of flow is estimated at 105,600-
116,160 square feet (ft2) at the input boundary and 100,000-120,000 ft2 at the output 
boundary. The gradient is estimated at 0.02 from potentiometric maps (Figures 22 and 
23). Using a low K value of 30 ft/d at low flow (February 2002) the groundwater input is 
claulated at 0.9 cfs; using the high K value (500 ft/d) an inflow of 12.2 cfs was computed. 
Outputs of the system are Miller Creek discharge, Baker Ditch discharge, and 
groundwater flow. The groundwater gradient is essentially the same as the input at 0.02. 
The valley broadens at Trails End Road to approximately 2,000 ft wide. The aquifer 
thickness is estimated to be between 50-60 feet. The alluvium consists of mostly coarse 
sand and gravel with little or no clay, thus there is a high range of hydraulic conductivity 
used to calculate the output. Newman's study (1993) resulted in K values averaging 450-
650 ft/d, however a conservative range of 40-625 ft/d is used for calculating the output of 
the water budget. Using a low K value of 40 ft/d at low flow (February 2002) the 
groundwater output was calculated to be 0.9 cfs , and a high K value (625 ft/d) the 
groundwater output was calculated to be 14.5 cfs. Overall the February calculations 
suggest inflow and outflow generally balance. In May, however, performing the same 
calculations suggests more water is entering the area 2 to 20 times than what is leaving. 
Assuming the water table is using 0.1 ft/d during May, the specific yield is 0.2 and the 
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area over which the water table use occurred is2.7xl07 ft2 (Main Study Area), than 
approximately 0.8 cfs of water may have entered storage during the one day water 
balance period. Based on this analysis most water is accounted for. 
The calculations do not take into account the domestic and irrigation withdraws 
from wells in the main study area. Assuming there are three people per household using 
50 gallons of water per day for 130 housing units there will be approximately 2.4 xl 06 
gallons of water withdrawn per year either consumed and/or partially returned via septic 
systems. This is less than 1% of the total groundwater flux per year. 
Water Quality 
Water quality in the Miller Creek basin is a predominantly a calcium bicarbonate 
type. The following two sections will discuss surface water and groundwater quality 
parameters analyzed relative to EPA primary and secondary drinking water standards. 
Tables of water quality data are presented in Appendix E. 
Surface Water Quality 
No surface water quality analysis was conducted for the Main Study Area during 
the winter of 2001-2002 because Miller Creek and the Baker Ditch were dry. Surface 
water samples at the 9491 MC Rd gaging station (Figure 11) showed a pH of 8.34 during 
Spring 2002. A pH of 7.7 was observed at the Bear Run Creek gaging station during 
Winter 2002. Total dissolved solids (TDS) were extrapolated from electrical 
conductivity data (corrected to 25°C) and converted in mg/L (McDonald, 1991). Total 
dissolved solids ranged from 204 mg/L at the Forest Service Road 2126 bridge to 96 
mg/L at Little Park Creek. Major anions showed no drinking water standards were 
exceeded, however during the winter of 2002 Bear Run Creek showed elevated chloride 
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concentrations of 7.42 mg/L and during the spring of 2002 there were chloride 
concentrations of 3.7-4.2 along Miller Creek Road sampling sites, whereas all other 
surface water chloride concentrations where below 1.0 mg/L. Surface water cations 
(metals) were analyzed and no drinking water standards were exceeded. 
Groundwater Quality. 
Groundwater pH averaged 7.6 over the study period with a high of 8.2 in the 
Secondary Study Area during the winter to a low of 7.3 in the Main Study Area during 
the winter. The water is a calcium bicarbonate type. Total dissolved solids ranged from 
163 mg/L to 336 mg/L during the study period. Dissolved oxygen concentrations were 
higher during the winter then the spring. 
Cation and anion levels are shown in stiff diagrams for groundwater in the Main 
Study Area plotted on a map in Figure 25. Cations (left side) listed from top to bottom in 
the stiff diagrams are [Na + K, Ca, and Mg]. Anions (right side) listed from top to 
bottom are [CI, CaCC>3, and SO4]. The bar and ball at the bottom of the stiff diagrams is 
the concentration of nitrate at the well where a large ball is >5 mg/L, a medium ball is 1-5 
mg/L and the small ball represents <1 mg/L of nitrate. 
Sulfate concentrations at 14370 MC (spring and well) were elevated (22-24 mg/L) 
from background levels (—5.3 mg/L) during the winter of 2002. Nitrate as nitrogen and 
chloride concentrations are discussed in the following section below (Septic System and 
Groundwater Quality Impacts). 
No groundwater cations exceeded drinking water standards for metals or nitrate 
during the study period. Elevated concentrations of magnesium were observed at the 
Torgrimson well (28 mg/L). A sodium concentration of 73 mg/1 was observed during the 
Figure 25.. Water quality of the Main Study Area in Winter of 2002. 
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winter at the Owens well (3475 Rodeo Road), however this is suspect and may have been 
water from a faucet that is treated with a softener since their spring sodium concentration 
is at 5 mg/L. 
A spring at 14370 Miller Creek Road had an iron (Fe) concentration of 0.6 mg/L 
during the winter of 2002, however concentrations during spring 2002 were at 0.003 
mg/L. The high winter concentration at this location could be attributed to the lack of 
water being conveyed through the pipe from the spring to the outlet since no water is 
used to irrigate during the winter. Magnesium concentrations are also elevated (43 mg/L) 
during the winter 2002 at this location. 
Septic Systems and Groundwater Quality Impacts. 
There are three sampling sites that suggest septic system effluent may have 
reached the groundwater. Elevated nitrate and chloride concentration above historic 
levels (<0.1 mg/L, Juday and Keller, 1978) usually indicates potential septic system 
effluent in a groundwater sample (Driscoll, 1995). Concentrations of nitrate below 0.1 
mg/L is considered the dividing line of what are likely natural waters and waters showing 
some level of impact (Juday and Keller, 1978). 
Area I. Chloride concentrations in Area I ranged between 4.7 to 14.4 mg/L, 
while nitrate concentration ranged between 0.2 to 1.8 mg/L (5 sites). The Owens and 
Twitchell wells both showed elevated concentrations of nitrate and chloride and both 
were very close to identical concentrations (Figure 26 and 27). 
Area II and III. Chloride concentrations ranged between 0.6 to 1.8 mg/L, and 
nitrate ranged between 0.1 to 0.5 mg/L. 
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Area IV. The Torgrimson well showed elevated nitrate (6.1 mg/L) and chloride 
(12.2 mg/L) concentrations (Figures 26 and 27). The Chopp well in Area IV showed 
elevated chloride concentrations at 9.9 mg/L, and the nitrate concentrations were at 0.5 
mg/L. 
Area V. Nitrate concentrations showed a concentration of 0.2 mg/L at all 3 sites 
sampled. Chloride concentrations ranged between 0.8 mg/L and 1.0 mg/L. 
An attempt was made to correlate the depth to the water table with nitrate 
concentrations (Figure 27). It appears that groundwater at shallower depths contained 
higher nitrate concentrations. However, the data also shows several wells at shallower 
depths also had low nitrate levels. 
Surface Water Quality and the Secondary Study Area. All flowing tributaries 
to Miller Creek that were north of Miller Creek Road were sampled. These included 
Bear Run Creek, Little Park Creek, and Park Creek. Other tributaries were either not 
flowing or were iced over; Samples were also collected from Miller Creek in the 
Secondary Study Area at USFS Road 62-5, Candy Stripe Gauging Station, and USFS 
Road 2126 (Figure 11). Two groundwater samples were collected at the Litz well in the 
Bear Run Creek Drainage, and at the Waldbillig well in the SSA. The Waldbillig well 
and spring showed high concentrations of sulfate (22.7 and 24.2 mg/1 respectively). Also 
the Waldbillig spring showed a 12.3 mg/L chloride concentration. Bear Run Creek 
showed a concentration of nitrate at 0.2 mg/L during winter 2002 where all other surface 
waters including Miller Creek has concentrations of 0.1 or lower in both winter and 
spring 2002. Bear Run showed a chloride concentration of 7.4 mg/L during winter 2002. 
59 
Water quality of the surface waters did not violate any drinking water standards during 
the study period. 
During the spring of 2002 coliform samples were collected at all sampling sites 
for spring and no coliform were present in any wells. Result of the coliform analysis are 
displayed in Appendix E. 
Figure 26. Chloride vs N03-N in Miller Creek Watershed 
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There has been some evidence of apparent water quality degradation along the 
reach of Miller Creek between the east Lost Mine Loop Bridge bridge and Trails End 
Road during the study period. The diversion at Baker Ditch dewaters Miller Creek 
relative to how the creek would naturally flow. The dewatering of Miller Creek from this 
diversion can cause a loss of streambank vegetation, and erosion from high flow are both 
aspects of water quality degradation. Livestock grazing and erosion from high flow has 
negatively impacted reaches of Miller Creek upstream of the Lost Mine Loop bridge 
which can also degrade water quality. Currently there is logging and road building on 
private land taking place in the upper watershed. 
Groundwater Modeling 
Steady State Calibration. A groundwater steady state numerical model was 
calibrated under July 2001 flow conditions, low flow conditions during February 2002 
and high flow conditions during June 2002. Hydraulic conductivity distribution is shown 
in Figure 31. Model calibration was based on the measured head values of 14 wells that 
were monitored during the study period. Flux into and out of the Main Study Area was 
estimated using groundwater elevations and projecting the gradient between the 
Breidenback (subarea IV) to the Davis well (subarea V) up gradient to the input of the 
MSA boundary and projecting the down gradient slope between the Missoula County 
well (subarea II) to Owens well (subarea I) to the output boundary of the MSA. 
Calculated head values versus observed head values were targeted to be under a 5% 
normalized root mean squared (RMS/Ah* 100). Results of the model calibration are 
shown in Table 6. The initial calculated water budget was used to compare to the water 
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Figure 29. Model grid and hydraulic conductivity distribution. 
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balance of the model. The modeled water budget was within the ranges of the calculated 
initial water budget (Table 5). 
The first steady state calibration was run using February 2002 water level data 
This model was successfully calibrated to 4.5% normalized root mean square with a 
water budget input at 836010 ft3/day and an output of 837470 ft3/day. These values fall 
within the high K input/output values (Table 6) of the initial water budget. 
The second steady state calibration was run using May 2002 water level data. 
The second steady state model included river cells simulating losses from Miller Creek 
and Baker Ditch to the groundwater. Miller Creek and Baker Ditch flows were combined 
to represent single river cells where necessary. The model was successfully calibrated to 
a 3.6% normalized root mean square. The modeled water budget had increased to an 
input of 2135900 ft3/day and an output of 2139800 ft3/day. The modeled values are 
within the range of the calculated water budget (Table 7). 
A third steady state model was calibrated for July of 2001 water levels. This 
model was calibrated and used for initial heads to run the transient model. Parameters for 
the transient model were set and then the model was run at steady state to establish initial 
heads. The steady state model was successfully calibrated to a 4.5% normalized root 
mean square. Input to model was 855600 ftVday and output was 855740 fWday. 
Transient Model Evaluation. A transient model was developed for the entire 
study period. Stress periods represent the periods between each water level measurement 
and they were initiated using July 25, 2001 data. There are 10 stress periods in the 
transient model. All stress period were successfully calibrated to less than a 5% 
normalized root mean square with exception to the day 262 stress period where the RMS 
was 5.4%. Results from each stress period of the transient model are shown in Appendix 
F. No parameters of the steady state models were changed to run the transient model and 
a storage capacity of 0.2 was assummed. Most of the error in both the calibrated and 
transient models occurred in subarea V and at the Torgrimson well in subarea IV. The 
error in subarea V could be attributed to K value fluctuations in the area or pumping well 
discrepancies. The error at the Torgrimson well is likely due to additional groundwater 
recharge not accounted for from the hill slopes above the well. Results of the January 
2002 (Figure 30) and June 2002 (Figure 31) compare the simulated equipotential lines to 
the measured equipotential lines. 
Table 6. Model Calibration Results 
Model Type Date Normalized RMS (%) 
Steady State 7/25/2001 4.5 
Steady State 2/19/2002 4.51 
Steady State 6/13/2002 3.64 
Transient 7/25/2001 4.47 
Transient 8/31/2001 3.7 
Transient 10/1/2001 3.9 
Transient 11/13/2001 4.98 
Transient 1/10/2002 4.71 
Transient 2/19/2002 4.74 
Transient 3/27/2002 4.97 
Transient 4/23/2002 5.4 
Transient 5/20/2002 4.43 
Transient 6/13/2002 4.11 
Table 7. Premodel Water Balance vs Simulated Water Balance 
Date GW in Recharge GW out Difference 
Feb 2002 low K est 0.9 0 0.9 0 
Feb 2002 High K est 12.2 0 14.5 2.3 
May 2002 low K est 0.9 25 1.1 -24.8 
May 2002 high K est 13.4 25 1 7 4  -21 
Feb 2002 Simulated 9 7 0 9.7 0 
May 2002 Simulated 14 1.9 15.9 0 
R°de 
_iii 
i 'M.d, N f/yr:H>> Ipili |pa: c <>yV'' L;K/„^- -, mM 
: C »l.-'' I AI'\ \ C', / v -. V - - • ~~:\\ W !-"''/A'I / ' - ~s 
]; imi-fH ll ,?' C; V / /i I -1\\ /ta '4va Vk '^'ir- A J 'I'-'1 Kit /.«i< v 
 ̂ : 1 k f" -1 ^ •'•,*. • ^ .., 
. */;; - 'v' v</ / ^Jv 7 u- : j /" ;A 
'R : "'% / -.yv •• X ^->\A: N.;v"''' / >x/A * 'v'/•-. ^ /p4&^f§ 
: /Y-^ —••* 
JS<<? 
% :C/u . .  „,~ v  i  
' '•V • :iir»p^^te." rf ^ 
^ " ri ] 
fc-v. j. . i H 
"'^K 
•  *  - > N  r A j f e -  $  %  
>vV"-- >v C<^ /yvv^ 
i 
-K YS^V-C':''• a ,_ 
4-r\ =. \£MKK .) 7-* H - - - ^ . j y* 
'r R^{&}Z~^?Z 
M 
•v. x 
N „ 
/ '  
I •• 
I S " -
/(' //I? 
ifeSr 
. \  •  \ '  
///> 
<M.\ 9; \ 
s^S 
•<> 
Fi 1 
">\v-
^Hd'V 
• ' /  / -V "/ - A 
/ : ' .in /-/ 
i ' . / / r  
W/0'M 
->MM 
W' 
%M-
.: \ \ A , —A\V—? "V>'« -' * • i ^ , ,| ; > :  \ ' \ .  , -^v v-".v.V'1 1  ( 1  />•"-.• 'V • i !"\-  v f-  c^cxm^i/V W \i 'V. 
Figure 30. January 2002 comparison of simulated equipotential lines (dashed) 
and measured equipotential lines (solid). 
On -J 
\J^05( 
C^-eek Roac/ 
N. Baker Ditph 4->» 
Mne®'0^ RiVerSi°n 
AY*V 
ON 
OC 
69 
Sensitivity Analysis. A sensitivity analysis was conducted to examine the 
uncertainties in the calibrated model. Sensitivity analysis was conducted on the February 
2002 calibrated model. Hydraulic conductivity (lateral and vertical), storage, and 
recharge parameters are typically changed to show the sensitivity of a calibrated model. 
Hydraulic conductivity and storage parameters were used in the sensitivity analysis. 
Results of the sensitivity analysis are shown in Figure 25. The February 2002 steady 
state model was run changing the calibrated value by ±10%, ±20%, and ±40% of each 
parameter. Only one parameter was changed at a time for each run of the model. Lateral 
hydraulic conductivity showed the most significant sensitivity of the model and only 
affected the average water level by a maximum of 0.31% by decreasing the lateral K 
value by 40%. No change in the average water level was observed by changing the 
storativity or vertical hydraulic conductivity. After conducting the sensitivity analysis the 
model is presumed to have a low sensitivity to model parameters. 
While conducting the sensitivity analysis it was discovered that the model 
calibration improved slightly when changing the lateral hydraulic conductivity up to 
+20% from the calibrated model. 
Figure 32. Sensitivity Analysis Results 
-•—Lateral K - - • - - Vertical K — -A — Storativity 
Change from Calibrated Values (%) 
Model Prediction. A predictive model was run using the parameters from the 
calibrated steady state models and the transient calibrated model to examine groundwater 
elevation changes that would result from adding pumping wells in the celis were 
residential development has occurred since June 2002. The effects of the predictive 
model show the groundwater elevation changes from the addition of subdivision pumping 
wells west of Trails End Road (-45 housing units) and north of Crisco Lane (~16 housing 
units). All predictive pumping wells were estimated to yield 20 GPM continuously and 
the total well yields per finite difference cell were assigned to each cell node of the 
model. This calculation resulted in three (3) cells west of Trails End Road using one well 
in each cell pumping at 300 gpm, and two (2) cells north of Crisco Lane pumping at 160 
gpm. The transient model was run to show the impact of the new subdivisions. Table 7 
shows the results of the predictive model against the steady state simulated heads. 
Table 8. Feb. 2002 Steaty State Simulate Heads vs Predictive Model Calculated Heads 
Well Name SS Sim Predictive Difference 
Owens 3277.94 3268.78 9.16 
Parrish 3281.07 3271.25 9.82 
Nash 3280.00 3270.95 9.05 
Missoula County 3380.80 3376.90 3.90 
Durham 3381.10 3377.22 3.88 
Westby 3402.13 3398.98 3.15 
Lawlor 3448.64 3446.80 1.84 
Fraley 3448.64 3446.80 1.84 
Breidenbach 3512.69 3512.18 0.51 
Chopp 3511.41 3510.88 0.53 
Torgrimson 3509.57 3509.01 0.56 
Fister 3522.14 3521.79 0.35 
Beierle 3529.71 3529.49 0.22 
Davis 3532.50 3531.31 1.19 
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Chapter Five: Discussion 
The discussion includes: Water Availability and Surface Water/Groundwater 
Interaction, Water Quality and Impacts from Septic Systems, Groundwater Modeling and 
Future Water Development. 
Water Availability and Surface Water/Groundwater Interaction. 
Groundwater levels from Trails End Road to Beierle Lane are approximately 100 
feet below the land surface. Most wells in the Main Study Area are approximately 130 to 
160 feet deep. Several wells are partially slotted in subareas IV and V. No wells have 
ever been reported going dry, even during drought years. Potentiometric maps indicate a 
water table slope of 0.02 ft/ft which is nearly identical to the slope of the valley. (In Lolo 
water table levels are much closer to the land surface and degradation of groundwater 
from septic systems is more evident (Boer, 2002)). 
The thickness of the alluvium decreases in the Secondary Study Area and 
groundwater is presumed to be closer to the land surface (approximately 10-20 feet) as 
compared to the Main Study Area. The distance between the land surface and water table 
increases down valley. West of Trails End Road the distance between the land surface 
and water table most likely decreases as the Bitterroot River is approached, (Figure 2). 
The groundwater budget for the Miller Creek basin suggests groundwater inflow 
and outflow are near equal within expected estimate errors. It is possible that infiltration 
from precipitation and/or snow melt from the northern and southern hill slopes add some 
more water to the aquifer however, these quantities were not estimated and believed to be 
small. It is also recognized that the estimates of the hydraulic conductivity are not well 
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established in the upper area (subareas III, IV, and V) and more water may be moving 
through the system than calculated (see Table 3, Water Budget). 
Miller Creek receives groundwater inflow in portions of the Secondary Study 
Area as stream discharge increases between the Candy Stripe gaging station and the 
eastern Lost Mine Loop bridge. The data also indicate that Miller Creek is gaining 
discharge throughout the year from Forest Service Road 2126 to the confluence with 
Limestone Creek. Downstream of this location the ground water/surface water interaction 
fluctuates throughout the year. During high flow in late spring Miller Creek continues to 
gain flow to the east bridge on Lost Mine Loop. During late summer through late winter, 
flow from the Limestone Creek confluence decreases incrementally until spring runoff 
begins. Drops in flow during this period are less evident from Limestone Creek to Bridge 
62-5. Clearly during the year most of Miller Creek is not directly connected to the 
groundwater as the creek is perched well above the water table. 
Water Quality and Impacts from Septic Systems 
Water quality throughout the entire basin does not exceed drinking water 
standards. Generally waters with nitrate levels below 0.1 mg/L are considered 
unimpacted (Juday and Keller, 1978). Groundwater nitrate concentrations from both the 
Main Study Area and the Secondary Study Area show a low level of impact. The only 
exception is the Waldbillig well and spring in the SSA about 7-8 miles up the valley that 
show nitrate concentrations below 0.1 mg/L. Groundwater nitrate analysis indicated that 
most likely most wells have at least a low level of impact with concentrations between 
0.1 to 0.5 mg/L. There are three locations within the Main Study Area that have nitrate 
levels above 1 mg/L. 
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Low level chloride concentrations range from 0.58 to 1.76 mg/L throughout both 
MSA ans SSA study areas. The presence of elevated (>1 mg/L) nitrate (NO3-N) and 
chloride suggest the source of nitrate is from septic water (Boer 2002, Driscoll 1996, 
Perry 2001, Woessner, et. al. 1996, Ver Hey 1987, Canter and Knox, 1984). 
Table 9. Elevated (>1 mg/L) Nitrate 
and Chloride Concentrations in the 
Main Study Area 
Wei! ID Month/Year N03 C! 
9450 Singletree Ln. Sep-00 1.3 14 00 
9450 Singletree Ln. Feb-03 6.09 12.19 
9450 Singletree Ln. Jun-03 6.39 11.97 
9450 Singletree Ln. Jun-03 6.39 12.50 
9450 Singletree Ln. Jun-03 6.38 12.12 
3475 Rodeo Feb-03 1.78 9.41 
3475 Rodeo Jun-03 1.27 5.09 
3480 Rodeo Feb-03 1.8 14.39 
3480 Rodeo Jun-03 1.28 5.07 
The first area concern is located on an alluvial fan in Area IV along Singletree 
Lane. The septic system located on the property is up-gradient of the owners well 
supplying water to the property. The well water contains elevated concentrations of both 
nitrate and chloride. The septic system has been in place for more than 25 years. Septic 
systems last from 10-20 years on average before beginning to fail (Woessner et.al. 1996, 
Woessner 1988, Cantor and Knox, 1984). Subsequent water quality samples in February 
and June of 2002 groundwater contained 6.09 mg/L and 6.39 mg/L NO3-N, respectively. 
Two wells located in Area I are approximately 20-30 feet east of Trails End Road, 
and 15-20 feet north of Rodeo Drive show elevated nitrate and chloride concentations. 
The elevated nitrate concentrations from these two well decreases slightly from February 
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to June, 2002. The chloride concentrations decrease by more than half from February 
2002 to June 2002. Septic effluent from upgradient septic systems located along the 
southern side of the subdivision may potentially contribute to the elevated nitrate and 
chloride concentrations to these two wells since the south side of Rodeo Drive in Area I 
contains housing units where septic systems were installed behind (south) of the houses. 
Most, if not all, the houses south of Rodeo Drive have placed their domestic wells north 
of Rodeo Drive in a "common area" north of the properties Rodeo Drive. It is noted that 
only a narrow aspect of water quality has been studied (nitrate loading) and that many 
other aspects of water quality in the Miller Creek basin are likely poor (less than pristine). 
During the spring of 2002 coliform samples were collected at all sampling sites 
for spring and no coliform were present in any wells. Result of the coliform analysis are 
displayed in Appendix E. 
Groundwater Modeling and Future Development 
Three groundwater steady state models and a transient model were calibrated to 
observed field measurements within a targeted 5% normalized root mean square of 
observed (actual) versus model calculated head values and simulate water budgets were 
within pre-model computed range. The February 2002 head values were used in a 
sensitivity analysis to determine the uncertainties of the model. The modeling supports 
the conceptual model that the down valley groundwater flow originates from laterally up 
gradient valley recharge and Miller Creek recharge. Placement of new pumping centers 
related to future development in two areas slated for subdivisions yield only small 
changes in the groundwater system. This suggests additional development of the aquifer 
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may not have aquifer wide impacts on groundwater quantity, however groundwater 
quality impacts were not predicted. 
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Chapter Six: Conclusion and Recommendations Conclusions. 
The Upper Miller Creek basin has experienced increased residential development 
with in the last ten years. Additional subdivisions are planned in the near future. The 
Missoula Valley Water Quality District is concerned about the effects of current and 
future residential development on the quality and quantity of the water resources in the 
basin. The purpose of this research was to assess the sources, transport and fate of septic 
effluent as it is released into the vadose zone and the groundwater associated with the 
residentially developed section of the Miller Creek watershed. 
The following are conclusions based on the work completed during this study of 
the Upper Miller Creek basin: 
1. The aquifer is unconfined and is comprised of predominantely coarse sand and 
gravel. The clay content may increase upgradient, decreasing the hydraulic conductivity 
by one order of magnitude (i.e., 500 ft/d in Area I to 50 ft/d in Area V). The water table 
is between 90 to 120 feet below the land surface and fluctuates 10 to 20 feet throughout 
the year. The aquifer thickness is approximately 50 -60 feet near Trails End Road (Are 
I) and 100-110 near Beierle Lane (Area V) throughout the year. 
2. Surface water flows in Miller Creek ranged from completely dry during the 
summer, fall and winter (July, 2001-March, 2002) to 85 cfs during June 2002 Spring 
runoff. Miller Creek is a losing stream throughout the main study area. The stream 
discharge showed an increase in flow from 9491 Miller Creek Road bridge to the Lost 
Mine Loop bridge during Spring runoff in May, then losing flow to Trails End Road. 
Overall, the stream appears to lose water in the Main Study Area during most of the year 
of the study period. 
3. The seasonal water balance has been calculated at low flow and high flow 
conditions. During low flow conditions in August of 2001 the aquifer storage appears to 
be between 2,500,000 to 1,900,000 ft3/day. During spring runoff and high flow 
conditions the aquifer appears to be between 18,000,000 to 18,500,000 ft3/day. Low 
hydraulic conductivity estimates in the upper half of the Main Study Area can attribute to 
retarding groundwater as the movement of groundwater is slower in this area. 
4. Water is a calcium bicarbonate type. Groundwater samples exhibited no violations of 
drinking water standards during this study, but all groundwater samples in the Main 
Study Area showed possible low level impacts. There were three wells in the Main Study 
Area that showed nitrate concentrations greater than 1 mg/L (Area I), including one well 
greater than 5 mg/L Area IV). 
5. Current development in the Miller Creek basin has shown small impacts to the aquifer 
quantity, however nitrate loading to the aquifer from the newly developed areas along 
Trails End Road are of concern and may cause further degradation of the aquifer in this 
area relative to conditions in the upper basin. However, this potential was not 
quantitatively evaluated in this work. Continued water quality monitoring is needed. 
Recommendations. 
1. Continued water quality sampling is recommended at the Torgrimson well and 
selected wells in the recently developed subdivisions east and west of Trails End Road. 
The Torgrimson well has shown increases nitrate levels from September of 2000 through 
June 2002. Also elevated nitrate concentrations near Trails End Road may be of concern 
in the future and should be monitored. 
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2. Accurate pumping tests in each subarea of the Main Study Area are recommended 
to establish and/or verify hydraulic conductivity estimates. Pumping tests will also help 
understand the impact/effects of irrigations wells on neighboring domestic and stock 
water wells. 
3- The screening level groundwater model produced for this study should be 
developed further by decritizing the Main Study Area into smaller units and combining a 
calibrated flow model with a solute transport model. The solute transport model could 
then be used to examine how current and additional septic system use will impact the 
Miller Creek aquifer. 
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APPENDIX A 
Groundwater Information Center Well Logs 
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Montana Bureau of Mines and Geology Plot this site on a topographic map 
Ground-Water Information Center Site Report 
HOFFMAN DEAN C 
Location Information 
GWIC Id: 66930 
Location (TRS): 12N 19W 19 A 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: GW2 
Latitude (dd): 46.7873 
Longitude (dd): -114.0288 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 128.00 
Static Water Level (ft): 103.00 
Pumping Water Level (ft): 108.00 
Yield (gpm): 20.00 
Test Type: BAIL/PUMP 
Test Duration: 3.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: CHURN 
Driller's Name: CKC 
Driller License: WWC185 
Completion Date (m/d/y): 5/4/1970 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 120SDMS 
Well/Water Use: DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
-1.0 128.0 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
128.0 
To 
128.0 
Dia 
6.0 
# of 
Openings 
Size of 
Openings Description 
OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 3.0 TOPSOIL 
3.0 100.0 SAND GRAVEL AND CLAY 
100.0 103.0 SAND AND GRAVEL 
103.0 103.0 STATIC WATER LEVEL 
103.0 128.0 SAND GRAVEL AND WATER 
128.0 128.0 EXACT DEPTH OF BOTTOM 
85 
Montana Bureau of Mines and Geology Plot this site on a topographic map 
Ground-Water Information Center Site Report 
CHRISTOPHER CONSTRUCTION 
Location Information 
GWIC Id: 154754 
Location (TRS): 12N 19W 19 AC 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 18 
Addition: TRAILS END 
ESTATES MILLER CK 
Source of Data: LOG 
Latitude (dd): 46.7854 
Longitude (dd): -114.0315 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 136.00 
Static Water Level (ft): 105.00 
Pumping Water Level (ft): 128.00 
Yield (gpm): 20.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
VALLEY 
WWC060 
2/13/1996 
112ALVM 
DOMESTIC 
Well Notes: VALLEY DRILLING FILE NO: 4340 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information 
From 
-1.5 
116.0 
To 
128.0 
136.0 
Dia 
6.0 
4.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
" PVC 
Annular Seal Information 
From To Description 
o
 
o
 
o
 
o
 BENTONITE 
Lithology Information 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
116.0 136.0 4.0 5" SCREEN 
123.0 128.0 6.0 5" SCREEN 
From To Description 
0.0 105.0 SAND & GRAVEL & BOULDERS 
105.0 128.0 SAND 8l GRAVEL 
128.0 136.0 ASH CEMENTED GRAVEL 
1 - All diampt-prq rpnnrtprl arp inside rliamp1-pr of fhp ra<;inn. 
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Ground-Water Information Center Site Report 
CHRISTOPHER CONSTRUCTION 
Location Information 
GWIC Id: 157472 
Location (TRS): 12N 19W 19 AC 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Addition: 
Lot: 20 
TRAILS END 
ESTATES 
Source of Data: LOG 
Latitude (dd): 46.7854 
Longitude (dd): -114.0315 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 
Static Water Level (ft): 
Pumping Water Level (ft): 
Yield (gpm): 
Test Type: 
Test Duration: 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
135.00 
94.00 
130.00 
10.00 
AIR 
2.00 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
VALLEY 
WWC533 
6/20/1996 
112ALVM 
DOMESTIC 
VALLEY DRILLING FILE NO: 4418 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-1.5 
125.0 
To 
132.0 
135.0 
Dia 
Wall 
Thickness 
6.0 
4.0 
Pressure 
Rating Joint Type 
STEEL 
PVC 
Annular Seal Information 
From To Description 
o
 
b
 
o
 
b
 BENTONITE 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
127.0 132.0 6.0 
5 #1 
CHESTER SN 
127.0 135.0 4.0 
5 #2 
CHESTER SN 
Lithology Information 
From To Description 
0.0 9 7 0  SAND 8l GRAEL 
97.0 135.0 SAND GRAVEL BOULDERS TIGHT WB 
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Ground-Water Information Center Site Report 
CHRISTOPHER CONSTRUCTION 
Location Information 
GWIC Id: 157473 
Location (TRS): 12N 19W 19 AC 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 9 
TRAILS END Addition: ESTATES 
Source of Data: LOG 
Latitude (dd): 46.7854 
Longitude (dd): -114.0315 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 
Static Water Level (ft): 
Pumping Water Level (ft): 
Yield (gpm): 
Test Type: 
Test Duration: 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
119.00 
95.00 
115.00 
25.00 
AIR 
2.00 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTAYR 
VALLEY 
WWC533 
6/21/1996 
112ALVM 
DOMESTIC 
VALLEY DRILLING FILE NO: 4419 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-1.5 
To 
119.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
o
 
b
 
o
 
b
 BENTONITE 
Lithology Information 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
114.0 119.0 6.0 
5 #1 
CHESTER SN 
From To Description 
0.0 104.0 SAND & GRAVEL 
104.0 119.0 SAND GRAVEL BOULDERS WB 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
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CHRISTOPHER CONSTRUCTION 
Plot this site on a topographic map 
Location Information 
GWIC Id: 158515 
Location (TRS): 12N 19W 19 AC 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
From To Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
-1.5 130.0 6.0 STEEL 
124.0 134.0 4.0 PVC 
Completion Information1 
From To Dia 
# o f  
Openings 
Size of 
Openings Description 
125.0 130.0 6.0 5 IN SCREEN 
125.0 134.0 4.0 5 IN SCREEN 
Source of Data: LOG 
Latitude (dd): 46.7854 
Longitude (dd): -114.0315 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 134.00 
Static Water Level (ft): 104.00 
Pumping Water Level (ft): 125.00 
Yield (gpm): 15.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: VALLEY FILE NO: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
4456 
ROTARY 
VALLEY 
WWC533 
8/19/1996 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
From 
0.0 
To 
0.0 
Description 
BENTONITE 
Casing Information1 
Lithology Information 
From To Description 
0.0 104.0 SAND & GRAVEL 
104.0 130.0 SAND GRAVEL BOULDERS WB 
130.0 134.0 CEMENTED SAND GRAVEL & BOULDERS 
1 - All rliampfprc; rpnnrtpd arp inside diampfpr nf fhp rasinn. 
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Ground-Water Information Center Site Report 
JENKINS DAVE 
Location Information 
GWIC Id: 177960 
Location (TRS): 12N 19W 19 AC 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7854 
Longitude (dd): -114.0315 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 140.00 
Static Water Level (ft): 112.00 
Pumping Water Level (ft): 
Yield (gpm): 25.00 
Test Type: AIR 
Test Duration: 2.00 
Drill Stem Setting (ft): 130.00 
Recovery Water Level (ft): 112.00 
Recovery Time (hrs): 0.17 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
JEROME 
WWC002 
9/25/1999 
400BELT 
DOMESTIC 
Hole Diameter Information 
From To Diameter 
o
 
b
 140.0 6.0 From To Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
-2.0 140.0 6.0 STEEL 
Annular Seal Information 
From To Description 
o
 
b
 
o
 
b
 BENTONITE 
Completion Information1 
From To Dia 
# o f  
Openings 
Size of 
Openings Description 
131.0 137.0 6.0 3/16X1 
HOLTE 
PERFORATOR 
SLOTS 
Lithology Information 
From To Description 
0.0 1.0 SOIL & GRAVEL 
1.0 85.0 SILTY SAND & GRAVEL 
85.0 114.0 BROWN CLAY & GRAVEL 
114.0 137.0 FRACTURED ROCK GRAVEL WITH WATER 
137.0 140.0 DARK GRAY ROCK 
90 
Montana Bureau of Mines and Geology 
Ground-Water Information Center Site Report 
JENSEN HOME 
Location Information 
GWIC Id: 5958 
Location (TRS): 12N 19W 19 AC 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Well Construction and Performance Data 
Plot this site on a topographic map 
View Water Quality for this Site 
Source of Data: 
Latitude (dd): 46.7850 
Longitude (dd): -114.0311 
Geomethod: MAP 
Datum: NAD27 
Altitude (feet): 3455.00 
Certificate of 
Survey: 
Type of Site: WELL 
Total Depth (ft): 119.00 
Static Water Level (ft): 106.50 
Pumping Water Level (ft): 
Yield (gpm): 40.00 
Test Type: 
Test Duration: 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: DOMESTIC 
Hole Diameter Information Casing Information1 
No Hole Diameter Records currently in GWIC. No Casing Records currently in GWIC. 
Annular Seal Information Completion Information1 
No Seal Records currently in GWIC. No Completion Records currently in GWIC. 
Lithology Information 
No Lithology Records currently in GWIC. 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
The Bureau warrants the accurate transmission of the data to the original end user. Retransmission of the data to other 
users is discouraged and the Bureau claims no responsibility if the material is retransmitted. Note: non-reported casing, 
completion, and lithologic records may exist in paper files at GWIC. 
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Ground-Water Information Center Site Report 
JENSON RAY 
Location Information 
GWIC Id: 66931 
Location (TRS): 12N 19W 19 AC 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7854 
Longitude (dd): -114.0315 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 140.00 
Static Water Level (ft): 114.00 
Pumping Water Level (ft): 129.00 
Yield (gpm): 25.00 
Test Type: AIR 
Test Duration: 5.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: JEROMES FILE NO: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
1939 
ROTARY 
JEROME 
WWC249 
9/14/1987 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-2.0 
To 
140.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
°
 
b
 20.0 BENTONITE 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
125.0 135.0 6.0 6 INCH 
Lithology Information 
From To Description 
0.0 114.0 SAND GRAVEL AND SILT 
114.0 140.0 SAND GRAVEL AND WATER 
140.0 141.0 ROCK 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
The Bureau warrants the accurate transmission of the data to the original end user. Retransmission of the data to other 
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Ground-Water Information Center Site Report 
LAMB DRAKE 
Location Information 
GWIC Id: 157474 
Location (TRS): 12N 19W 19 AC 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Addition: 
Lot: 7 
TRAILS END 
ESTATES 
Source of Data: LOG 
Latitude (dd): 46.7854 
Longitude (dd): -114.0315 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 136.00 
Static Water Level (ft): 104.00 
Pumping Water Level (ft): 130.00 
Yield (gpm): 15.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
VALLEY 
WWC533 
8/14/1996 
112ALVM 
DOMESTIC 
Well Notes: VALLEY DRILLING FILE NO: 4454 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-1.7 
116.0 
To 
126.0 
136.0 
Dia 
6.0 
4.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
PVC 
Annular Seal Information 
From To Description 
o
 
b
 
o
 
b
 BENTONITE 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
121.0 126.0 6.0 
5 #1 DAN 
SCREEN 
121.0 136.0 4.0 5 #2 DAN SCREEN 
Lithology Information 
From To Description 
0.0 104.0 SAND & GRAVEL 
104.0 125.0 SAND & GRAVEL WB 
125.0 136.0 CEMENTED SAND GRAVEL & BOULDERS WB 
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Ground-Water Information Center Site Report 
LAMB DRAKE 
Location Information 
GWIC Id: 158516 
Location (TRS): 12N 19W 19 AC 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 2 
Addition: TRAILS END 
ESTATES 
Source of Data: LOG 
Latitude (dd): 46.7854 
Longitude (dd): -114.0315 
Geo method: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey* 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 125.00 
Static Water Level (ft): 102.00 
Pumping Water Level (ft): 120.00 
Yield (gpm): 15.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: VALLEY FILE NO: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
4467 
ROTARY 
VALLEY 
WWC533 
8/29/1996 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-2.0 
To 
125.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
o
 
b
 
o
l b
 BENTONITE 
Lithology Information 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
115.0 125.0 6.0 5 IN SCREEN 
From To Description 
0.0 88.0 SAND GRAVEL ROCKS 
88.0 102.0 SAND GRAVEL BOULDERS 
102.0 125.0 SAND GRAVEL BOULDERS WB 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
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Ground-Water Information Center Site Report 
MOSTAD NICK AND SANDRA 
Location Information 
GWIC Id: 160390 
Location (TRS): 12N 19W 19 ACA 
County (MT): MISSOULA 
DNRC Water Right: 103385 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7864 
Longitude (dd): -114.0301 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 239.80 
Static Water Level (ft): 114.13 
Pumping^ Water Level (ft): 238.00 
Yield (gpm): 60.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
LOCHNER 
WWC062 
10/17/1996 
400BELT 
DOMESTIC 
STOCKWATER 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-1.7 
80.7 
To 
118.3 
239.8 
Dia 
6.0 
4.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
PVC 
Annular Seal Information 
From To Description 
0.0 118.0 BENTONITE 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
220.3 231.2 4.0 
3/8 IN 
HOLES 
Lithology Information 
From To Description 
0.0 1.0 BLACK DIRT 
1.0 107.0 CEMENTED SANDSTONE GRAVEL WITH TRACE AMOUNTS OF CLAY 
107.0 112.0 SOFT BROWN ROCK 
112.0 125.0 SOFT TO MEDIUM HARD GRAY ROCK 
125.0 240.0 MEDIUM HARD FRACTURED GRAY ROCK 
Montana Bureau of Mines and Geology 
Ground-Water Information Center Site Report 
LAMB DRAKE 
Plot this site on a topographic map 
Location Information 
GWIC Id: 159345 
Location (TRS): 12N 19W 19 ACD 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 5 
Addition: TRAILS END 
ESTATES 
Source of Data: LOG 
Latitude (dd): 46.7845 
Longitude (dd): -114.0301 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 130.00 
Static Water Level (ft): 100.00 
Pumping Water Level (ft): 120.00 
Yield (gpm): 15.00 
Test Type: AIR 
Test Duration: 1.50 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
How Drilled: ROTARY DRIVEN 
Driller's Name: VALLEY 
Driller License: WWC533 
Completion Date (m/d/y): 12/17/1996 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: DOMESTIC 
Well Notes: DRILLERS FILE NUMBER 4522 ARM 3621654 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-2.0 
110.0 
To 
118.0 
130.0 
Dia 
6.0 
4.0 
Wall 
Thickness 
Pressure 
Rating Joint 
WELDED 
Type 
STEEL 
PVC 
Annular Seal Information 
From To Description 
o
 
b
 
o
 
b
 BENTONITE 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
113.0 118.0 6.0 5 IN SCREEN 
113.0 130.0 4.0 5 IN SCREEN 
Lithology Information 
From To Description 
0.0 97.0 SAND-GRAVEL-ROCKS 
97.0 117.0 SAND-GRAVEL-BOULDERS-WATER BEARING 
117.0 130.0 TIGHT CEMENTED SAND-GRAVEL-BOULDERS-WATER BEARING 
1 - All riiampfprc; rpnnr+prl arp inside diampfpr nf fhp rasinn. 
96 
Montana Bureau of Mines and Geology Plot this site on a topographic map 
Ground-Water Information Center Site Report 
LAMB DRAKE 
Location Information 
GWIC Id: 159346 
Location (TRS): 12N 19W 19 ACD 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Addition: 
Lot: 6 
TRAILS END 
ESTATES 
Source of Data: LOG 
Latitude (dd): 46.7845 
Longitude (dd): -114.0301 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 139.00 
Static Water Level (ft): 103.00 
Pumping Water Level (ft): 130.00 
Yield (gpm): 15.00 
Test Type: AIR 
Test Duration: 1.50 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
How Drilled: ROTARY DRIVEN 
Driller's Name: VALLEY 
Driller License: WWC533 
Completion Date (m/d/y): 12/18/1996 
Special Conditions: 
Is Well Flowing?: 
Shut-in Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: DOMESTIC 
Well Notes: DRILLERS WELL NUMBER 4523 ARM 3621654 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-2.0 
119.0 
To 
125.0 
139.0 
Dia 
6.0 
4.0 
Wall 
Thickness 
Pressure 
Rating Joint 
WELDED 
Type 
STEEL 
PVC 
Annular Seal Information 
From To Description 
o
 
b
 
o
 
b
 BENTONITE 
Completion Information1 
From To Dia 
# o f  
Openings 
Size of 
Openings Description 
120.0 125.0 6.0 5 IN SCREEN 
120.0 139.0 4.0 5 IN SCREEN 
Lithology Information 
From To Description 
0.0 101.0 SAND-GRAVEL-ROCKS 
101.0 124.0 SAND-GRAVEL-BOULDERS-WATER BEARING 
124.0 139.0 TIGHT CEMENTED SAND-GRAVEL-BOULDERS-WATER BEARING 
1 - All diampt-pr<; rpnnrfpri arp inside rliamptpr nf ttip ra«unn. 
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Ground-Water Information Center Site Report 
MCDONALD JAMES & CAROLYN 
Location Information 
GWIC Id: 66932 
Location (TRS): 12N 19W 19 AD 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7854 
Longitude (dd): -114.0260 
Geo method: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 146.00 
Static Water Level (ft): 122.00 
Pumping Water Level (ft): 124.00 
Yield (gpm): 40.00 
Test Type: PUMP 
Test Duration: 1.50 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
CABBLE 
CKC 
WWC185 
12/5/1973 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
-1.0 146.0 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
146.0 
To 
146.0 
Dia 
6.0 
# of 
Openings 
Size of 
Openings Description 
OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 122.0 EXISTING 6 INCH HOLE 
122.0 138.0 SAND GRAVEL CLAY AND SOME WATER 
138.0 146.0 SAND GRAVEL AND WATER 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
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Ground-Water Information Center Site Report 
CHRISTOPHER CONSTRUCTION 
Location Information 
GWIC Id: 149674 
Location (TRS): 12N 19W 19 BB 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 21 
AHHifinrv TRAILS END Addition. ESTAJES 
Source of Data: LOG 
Latitude (dd): 46.7892 
Longitude (dd): -114.0423 
Geo method: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 
Static Water Level (ft): 
Pumping Water Level (ft): 
Yield (gpm): 
Test Type: 
Test Duration: 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
129.00 
110.00 
124.00 
20.00 
AIR 
1.00 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
VALLEY 
WWC443 
4/14/1995 
112ALVM 
DOMESTIC 
VALLEY DRILLING FILE NO: 4137 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
1.5 
To 
129.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
o
 
b
 
o
 
b
 BENTONITE 
Completion Information1 
From To Dia 
# o f  
Openings 
Size of 
Openings Description 
124.0 129.0 6.0 SCREEN 
Lithology Information 
From To Description 
0.0 129.0 SAND & GRAVEL W.B. 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
The Bureau warrants the accurate transmission of the data to the original end user. Retransmission of the data to other 
users is discouraged and the Bureau claims no responsibility if the material is retransmitted. Note: non-reported casing, 
completion, and lithologic records may exist in paper files at GWIC. 
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Ground-Water Information Center Site Report 
CHRISTOPHER CONSTRUCTION 
Location Information 
GWIC Id: 149675 
Location (TRS): 12N 19W 19 BB 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Addition: 
Lot: 11 
TRAILS END 
ESTATES 
Source of Data: LOG 
Latitude (dd): 46.7892 
Longitude (dd): -114.0423 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 
Static Water Level (ft): 
Pumping Water Level (ft): 
Yield (gpm): 
Test Type: 
Test Duration: 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
200.00 How Drilled: ROTARY 
40.00 Driller's Name: VALLEY 
Driller License: WWC061 
Completion Date (m/d/y): 4/19/1995 
Special Conditions: TMP ABAND 
3.00 Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: DOMESTIC 
WELL YIELD LOGGED AS (QUART). VALLEY DRILLING FILE NO: 4138. 
DRILLER PUT STEEL PLATE ON CASING. 
Hole Diameter Information 
From To Diameter 
o
 
b
 200.0 6.0 
Casing Information1 
From 
-1.5 
To 
85.0 
Dia 
6.0 
Wall 
Thickness 
0.250 
Pressure 
Rating Joint Type 
A53B 
STEEL 
Annular Seal Information 
From To Description 
o
 
b
 
o
 
b
 BENTONITE 
Completion Information1 
From To Dia 
# o f  
Openings 
Size of 
Openings Description 
80.0 85.0 6.0 ARION NO 1 
SCREEN 
Lithology Information 
From To Description 
0.0 150.0 SAND GRAVEL BOULDER 
150.0 200.0 ROCK 
1 - All diameters rennrted are inside diameter nf the rasinn. 
100 
Montana Bureau of Mines and Geology Plot this site on a topographic map 
Ground-Water Information Center Site Report 
CHRISTOPHER CONSTRUCTION 
Location Information 
GWIC Id: 152126 
Location (TRS): 12N 19W 19 BB 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 21 
Addition: TRAILS END 
ESTATES 
Source of Data: LOG 
Latitude (dd): 46.7892 
Longitude (dd): -114.0423 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 
Static Water Level (ft): 
Pumping Water Level (ft): 
Yield (gpm): 
Test Type: 
Test Duration: 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
124.00 
103.00 
120.00 
12.00 
AIR 
2.00 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
VALLEY 
WWC533 
7/26/1995 
112ALVM 
DOMESTIC 
VALLEY DRILLING FILE NO. 4230 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-2.0 
To 
124.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
p
 
b
 8
 BENTONITE 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
119.0 124.0 6.0 5IN DAN 
SCREEN 
Lithology Information 
From To Description 
0.0 2.0 TOPSOIL 
2.0 94.0 SAND AND GRAVEL 
94.0 103.0 SAND GRAVEL INTERMITTENT BOULDERS 
103.0 124.0 SAND GRAVEL BOULDERS WATER BEARING 
1 - All diameters renor+ed are inside diameter nf the casinn. 
101 
Montana Bureau of Mines and Geology 
Ground-Water Information Center Site Report 
CHRISTOPHER CONSTRUCTION 
Plot this site on a topographic map 
Location Information 
GWIC Id: 153249 
Location (TRS): 12N 19W 19 BB 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
From To Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
-2.0 128.0 6.0 STEEL 
123.0 134.0 4.0 PVC 
Addition: TRAILS END 
ESTATES 
Source of Data: LOG 
Latitude (dd): 46.7892 
Longitude (dd): -114.0423 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 134.00 
Static Water Level (ft): 107.00 
Pumping Water Level (ft): 125.00 
Yield (gpm): 20.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: VALLEY FILE NO;4287 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
VALLEY 
WWC533 
10/10/1995 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
Annular Seal Information 
From To Description 
o
 
b
 i 
o
 
b
 BENTONITE 
Lithology Information 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
123.0 128.0 6.0 5IN SCREEN 
123.0 134.0 4.0 5IN SCREEN 
From To Description 
0.0 107.0 SAND & GRAVEL 
107.0 134.0 SAND 8l GRAVEL & BOULDERS 
1 - All diamptprs rpnnr+pd arp ineirle diampfpr nf thp rasinn. 
102 
Montana Bureau of Mines and Geology 
Ground-Water Information Center Site Report 
CHRISTOPHER CONSTRUCTION 
Plot this site on a topographic map 
Location Information 
GWIC Id: 153250 
Location (TRS): 12N 19W 19 BB 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
From To Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
-2.0 129.0 6.0 STEEL 
121.0 131.0 4.0 PVC 
Addition: TRAILS END 
ESTATES 
Source of Data: LOG 
Latitude (dd): 46.7892 
Longitude (dd): -114.0423 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 131.00 
Static Water Level (ft): 111.00 
Pumping Water Level (ft): 125.00 
Yield (gpm): 15.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: VALLEY FILE NO;4288 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
VALLEY 
WWC533 
10/12/1995 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
To
Annular Seal Information 
From To Description 
o
 
b
 
__
_ 
o
 
b
 BENTONITE 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
124.0 129.0 6.0 5IN SCREEN 
124.0 131.0 4.0 5IN SCREEN 
Lithology Information 
From To Description 
0.0 9 7 0  SAND & GRAVEL 
97.0 131.0 SAND & GRAVEL & BOULDERS 
1 - All riiamptors rpnnr+pd arp inside diamptpr nf fhp rasinn. 
103 
Montana Bureau of Mines and Geology 
Ground-Water Information Center Site Report 
CHRISTOPHER CONSTRUCTION 
Plot this site on a topographic map 
Location Information 
GWIC Id: 153251 
Location (TRS): 12N 19W 19 BB 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
From To Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
-2.0 135.0 6.0 STEEL 
128.0 136.0 4.0 PVC 
Addition: TRAILS END 
ESTATES 
Source of Data: LOG 
Latitude (dd): 46.7892 
Longitude (dd): -114.0423 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 136.00 
Static Water Level (ft): 112.00 
Pumping Water Level (ft): 130.00 
Yield (gpm): 15.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: VALLEY FILE NO;4282 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
VALLEY 
WWC533 
9/26/1995 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
To
Annular Seal Information 
From To Description 
o
 
b
 
o
 
b
 BENTONITE 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
130.0 135.0 6.0 5IN SCREEN 
130.0 136.0 4.0 5IN SCREEN 
Lithology Information 
From To Description 
0.0 106.0 SAND & GRAVEL 
106.0 136.0 SAND & GRAVEL & BOULDERS 
1 - All riiampt-prs rennrl-prl arp inside rliampt-pr nf fhp rasinn. 
104 
Montana Bureau of Mines and Geology Plot this site on a topographic map 
Ground-Water Information Center Site Report 
CHRISTOPHER CONSTRUCTION 
Location Information 
GWIC Id: 153252 
Location (TRS): 12N 19W 19 BB 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 16 
Addition: TRAILS END 
ESTATES 
Source of Data: LOG 
Latitude (dd): 46.7892 
Longitude (dd): -114.0423 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 140.00 
Static Water Level (ft): 112.00 
Pumping Water Level (ft): 130.00 
Yield (gpm): 10.00 
Test Type: AIR 
Test Duration: 2.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
VALLEY 
WWC533 
9/25/1995 
112ALVM 
DOMESTIC 
Well Notes: VALLEY FILE NO;4281 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-1.7 
128.0 
To 
133.0 
140.0 
Dia 
To 
4.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
PVC 
Annular Seal Information 
From To Description 
o
 
b
 
o
 
b
 BENTONITE 
Lithology Information 
Completion Information1 
From To Dia 
# o f  
Openings 
Size of 
Openings Description 
128.0 133.0 6.0 5IN SCREEN 
128.0 134.0 4.0 5IN SCREEN 
From To Description 
0.0 110.0 SAND & GRAVEL 
110.0 134.0 SAND & GRAVEL & BOULDERS 
134.0 140.0 GRANITE BEDROCK 
1 - All diampiprs rpnnrt-pd arp inside diampfpr nf fhp rasinn. 
105 
Montana Bureau of Mines and Geology Plot this site on a topographic map 
Ground-Water Information Center Site Report 
CHRISTOPHER CONSTRUCTION 
Location Information 
GWIC Id: 156480 
Location (TRS): 12N 19W 19 BB 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Addition: 
Lot: 13 
TRAILS END 
ESTATES 
Source of Data: LOG 
Latitude (dd): 46.7892 
Longitude (dd): -114.0423 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 
Static Water Level (ft): 
Pumping Water Level (ft): 
Yield (gpm): 
Test Type: 
Test Duration: 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
118.00 
97.00 
115.00 
20.00 
AIR 
2.00 
How Drilled: ROTARY 
Driller's Name: VALLEY 
Driller License: WWC533 
Completion Date (m/d/y): 5/3/1996 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: DOMESTIC 
VALLEY DRILLING FILE NO: 4374 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-2.0 
To 
118.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
°
 
b
 
o
 
b
 { BENTONITE 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
113.0 118.0 6.0 5 #1 
CHESTER SN 
Lithology Information 
From To Description 
0.0 17.0 SAND GRAVEL BOULDERS 
17.0 116.0 SAND & GRAVEL WB 
115.0 118.0 TIGHT CEMENTED SAND & GRAVEL BOULDERS 
1 - All diampfprQ rpnnr+prl arp inside diampfpr nf fhp rasinn. 
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Ground-Water Information Center Site Report 
LEVCHENKO MIKE 
Location Information 
GWIC Id: 189442 
Location (TRS): 12N 19W 19 BB 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: TRAILS END 
ESTATES 
Source of Data: LOG 
Latitude (dd): 46.7892 
Longitude (dd): -114.0423 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 123.00 
Static Water Level (ft): 88.00 
Pumping Water Level (ft): 
Yield (gpm): 20.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 105.00 
Recovery Water Level (ft): 88.00 
Recovery Time (hrs): 
Well Notes: 
How Drilled: ROTARY 
Driller's Name: CAMP WELL 
Driller License: WWC7 
Completion Date (m/d/y): 5/17/2001 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: DOMESTIC 
Hole Diameter Information 
From To Diameter 
o
 
b
 125.0 6.0 
Casing Information1 
From 
-2.0 
To 
123.0 
Dia 
To 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
o
 
b
 25.0 BENTONITE 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
123.0 125.0 6.0 OPEN HOLE 
Lithology Information 
From To Description 
0.0 2.0 TOPSOIL 
2.0 88.0 GRAVEL/ SAND 
88.0 115.0 GRAVEL/ SAND/ WATER 
115.0 125.0 GRAVEL/ CLAY 
1 - All diameters rennrfed are inside diameter nf the rasinn. 
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Montana Bureau of Mines and Geology Plot this site on a topographic map 
Ground-Water Information Center Site Report 
NEELEY DARA 
Location Information 
GWIC Id: 173194 
Location (TRS): 12N 19W 19 BB 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: 
Latitude (dd): 46.7892 
Longitude (dd): -114.0423 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 118.00 
Static Water Level (ft): 79.00 
Pumping Water Level (ft): 100.00 
Yield (gpm): 20.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 79.00 
Recovery Time (hrs): 
Well Notes: 
How Drilled: ROTARY 
Driller's Name: CAMP 
Driller License: WWC007 
Completion Date (m/d/y): 2/25/1999 
Special Conditions: 
Is Well Flowing?: 
Shut-in Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: Not Reported 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-2.0 
To 
118.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
o
 
b
 
20.0 BENTONITE 
Lithology Information 
Completion Information1 
From To Dia 
# o f  
Openings 
Size of 
Openings Description 
105.0 117.0 6.0 
1/4 X 1 
1/4 SLOTS 
From To Description 
0.0 6.0 GRAVEL TOPSOIL 
6.0 95.0 GRAVEL SAND CLAY 
95.0 117.0 GRAVEL SAND CLAY WATER 
117.0 120.0 GRAVEL CLAY TRACE WATER 
1 - All rliampl-prs rpnnrtpri arp inside rliampfpr nf ttip rasinn. 
108 
Montana Bureau of Mines and Geology Plot this site on a topographic map 
Ground-Water Information Center Site Report 
PARRISH DAN B 
Location Information 
GWIC Id: 167633 
Location (TRS): 12N 19W 19 BB 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 1 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7892 
Longitude (dd): -114.0423 
Geo method: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 160.00 
Static Water Level (ft): 
Pumping Water Level (ft): 120.00 
Yield (gpm): 20.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
JEROME 
WWC002 
6/24/1998 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-2.0 
To 
160.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
o
 
b
 
o
l b
 BENTONITE 
Completion Information1 
From To Dia 
# o f  
Openings 
Size of 
Openings Description 
130.0 140.0 6.0 3/16X1 
HOLTE 
PERFORATOR 
SLOTS 
Lithology Information 
From To Description 
0.0 1.0 SOIL 
1.0 142.0 SAND GRAVEL 
142.0 160.0 BEDROCK CLAY LAYERS 
1 - All rliampiprs rpnnr+pd arp inside rliampfpr nf fhp rasinn. 
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Ground-Water Information Center Site Report 
VIEGUT KEVIN 
Location Information 
GWIC Id: 169683 
Location (TRS): 12N 19W 19 BB 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7892 
Longitude (dd): -114.0423 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 118.00 
Static Water Level (ft): 87.50 
Pumping Water Level (ft): 105.00 
Yield (gpm): 28.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 0.00 
Well Notes: 
How Drilled: ROTARY 
Driller's Name: CAMP 
Driller License: WWC007 
Completion Date (m/d/y): 12/17/1998 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: DOMESTIC 
Hole Diameter Information 
From To Diameter 
o
 
b
 120.0 6.0 From To Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
-2.0 118.0 6.0 STEEL 
Annular Seal Information 
From To Description 
o
 
b
 20.0 BENTONITE 
Completion Information1 
From To Dia 
# o f  
Openings 
Size of 
Openings Description 
103.0 115.0 6.0 1/4X1 1/4 
PERF 
Lithology Information 
From To Description 
0.0 8.0 CLAY & GRAVEL 
8.0 12.0 GRAVEL 
12.0 20.0 GRAVEL & CLAY 
20.0 97.0 GRAVEL 
97.0 117.0 GRAVEL & WATER 
117.0 118.0 BROWN CLAY 
118.0 120.0 GRAY CLAY BROKEN ROCK & SOME WATER 
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Montana Bureau of Mines and Geology Plot this site on a topographic map 
Ground-Water Information Center Site Report 
BURNETT MATT 
Location Information 
GWIC Id: 149086 
Location (TRS): 12N 19W 19 BBC 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 1 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7882 
Longitude (dd): -114.0437 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 132.00 
Static Water Level (ft): 107.00 
Pumping Water Level (ft): 
Yield (gpm): 25.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: JEROMES FILE NO: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
6246 
ROTARY 
JEROME 
WWC249 
4/25/1995 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-2.0 
To 
132.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
o
 
b
 p
 
b
 
BENTONITE 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
122.0 127.0 6.0 3/16X1 
HOLTE 
PERFORATOR 
SLOTS 
Lithology Information 
From To Description 
0.0 2.0 SOIL-GRAVEL 
2.0 107.0 SILTY SAND-GRAVEL-COBBLES 
107.0 127.0 SAND-CLAY-GRAVEL 
127.0 132.0 ROCK 
1 - All riiamp.terq rpnor+p.d arp inside rliampfp.r of fhp. casinn. 
Ill 
Montana Bureau of Mines and Geology Plot this site on a topographic map 
Ground-Water Information Center Site Report 
HUSTON RON 
Location Information 
GWIC Id: 164424 
Location (TRS): 12N 19W 19 BC 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 14 
Addition: TRAILS END 
ESTATES 
Source of Data: LOG 
Latitude (dd): 46.7854 
Longitude (dd): -114.0423 
Geo method: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 130.00 
Static Water Level (ft): 101.00 
Pumping Water Level (ft): 107.00 
Yield (gpm): 30.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: JEROMES FILE NO: 
How Drilled: ROTARY 
Driller's Name: JEROME 
Driller License: WWC002 
Completion Date (m/d/y): 9/25/1997 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: DOMESTIC 
6727 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-2.0 
To 
130.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
o
 
b
 
o
 
b
 BENTONITE 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
121.0 126.0 6.0 3/16X1 
HOLTE 
PERFORATOR 
SLOTS 
Lithology Information 
From To Description 
0.0 1.0 SOIL & GRAVEL 
1.0 102.0 SAND & GRAVEL WITH BROKEN ROCK 
102.0 126.0 SAND & GRAVEL WITH BROKEN ROCK WITH WATER 
126.0 130.0 GRAY ROCK 
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Ground-Water Information Center Site Report 
LAMB DRAKE 
Location Information 
GWIC Id: 177961 
Location (TRS): 12N 19W 19 BCCA 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Addition: 
Lot: 3 
TRAILS END 
ESTATES 
Source of Data: LOG 
Latitude (dd): 46.7850 
Longitude (dd): -114.0430 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 134.00 
Static Water Level (ft): 102.00 
Pumping Water Level (ft): 
Yield (gpm): 15.00 
Test Type: AIR 
Test Duration: 2.00 
Drill Stem Setting (ft): 125.00 
Recovery Water Level (ft): 102.00 
Recovery Time (hrs): 0.25 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
RAVALLI 
WWC533 
10/18/1999 
112ALVM 
DOMESTIC 
Hole Diameter Information 
From To Diameter 
o
 
b
 134.0 6.0 
Casing Information1 
From 
-2.0 
114.0 
To 
119.0 
134.0 
Dia 
To 
4.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
PLASTIC 
Annular Seal Information 
From To Description 
o
 
b
 p
 
b
 
BENTONITE 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
114.0 119.0 6.0 SCREEN 
114.0 130.0 4.0 SCREEN 
Lithology Information 
From To Description 
0.0 102.0 SAND & GRAVEL 
102.0 117.0 SAND & GRAVEL WATER BEARING 
117.0 134.0 TIGHT CEMENTED SAND GRAVEL & BOULDERS WATER BEARING 
1 - All riiampfprs rpnnrtpd arp insirie rliampfpr nf fhp rasinn. 
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Ground-Water Information Center Site Report 
BURNETT MATT 
Location Information 
GWIC Id: 149087 
Location (TRS): 12N 19W 19 BD 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 12 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7854 
Longitude (dd): -114.0369 
Geo method: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 133.00 
Static Water Level (ft): 105.00 
Pumping Water Level (ft): 
Yield (gpm): 25.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
JEROME 
WWC249 
4/26/1995 
112ALVM 
DOMESTIC 
Well Notes: JEROME'S DRILLING FILE NO: 6246 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-2.0 
To 
130.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
o
 
b
 
o
 
b
 BENTONITE 
Completion Information1 
No Completion Records currently in GWIC. 
Lithology Information 
From To Description 
0.0 2.0 SOIL-GRAVEL 
2.0 105.0 SILTY SAND-GRAVEL-COBBLES 
105.0 131.0 SAND-GRAVEL 
131.0 133.0 ROCK 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
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Ground-Water Information Center Site Report 
GAJDOSIK RICH 
Location Information 
GWIC Id: 173195 
Location (TRS): 12N 19W 19 BD 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7854 
Longitude (dd): -114.0369 
Geo method: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 122.00 
Static Water Level (ft): 95.00 
Pumping Water Level (ft): 115.00 
Yield (gpm): 17.50 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 95.00 
Recovery Time (hrs): 
Well Notes: 
How Drilled: ROTARY 
Driller's Name: CAMP 
Driller License: WWC007 
Completion Date (m/d/y): 3/13/1999 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: Not Reported 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-2.0 
To 
122.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
°
 
o
 20.0 BENTONITE 
Lithology Information 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
106.0 114.0 6.0 
1/4 X 1 
1/4 SLOTS 
From To Description 
0.0 10.0 SAND GRAVEL 
10.0 95.0 GRAVEL CLAY SAND 
95.0 118.0 GRAVEL SAND CLAY WATER 
118.0 122.0 GRAY SHALE 
1 - All rliampiprc rpnnr+prl arp inside riiampt-pr nf fhp ra<;inri. 
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Ground-Water Information Center Site Report 
LEHMAN CHERYL 
Location Information 
GWIC Id: 181465 
Location (TRS): 12N 19W 19 BD 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: MILLER CREEK 
Source of Data: LOG 
Latitude (dd): 46.7854 
Longitude (dd): -114.0369 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 120.00 
Static Water Level (ft): 76.00 
Pumping Water Level (ft): 
Yield (gpm): 11.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 100.00 
Recovery Water Level (ft): 76.00 
Recovery Time (hrs): 0.00 
Well Notes: 
How Drilled: ROTARY 
Driller's Name: CAMP 
Driller License: 
Completion Date (m/d/y): 3/23/2000 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: DOMESTIC 
Hole Diameter Information 
From To Diameter 
°
 
o
 118.0 6.0 
Casing Information1 
From 
-2.0 
To 
116.0 
Dia 
To 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
o
 
o
 
o
 
o
 BENTONITE 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
96.0 112.0 6.0 3/8X1 1/2 
Lithology Information 
No Lithology Records currently in GWIC. 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
The Bureau warrants the accurate transmission of the data to the original end user. Retransmission of the data to other 
users is discouraged and the Bureau claims no responsibility if the material is retransmitted. Note: non-reported casing, 
completion, and lithologic records may exist in paper files at GWIC. 
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Ground-Water Information Center Site Report 
NELSON BRADY 
Location Information 
GWIC Id: 155691 
Location (TRS): 12N 19W 19 BD 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition TRAILS END ESTATES 
Source of Data: LOG 
Latitude (dd): 46.7854 
Longitude (dd): -114.0369 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 
Static Water Level (ft): 
Pumping Water Level (ft): 
Yield (gpm): 
Test Type: 
Test Duration: 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
119.00 
97.00 
114.00 
20.00 
AIR 
2.00 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
VALLEY 
WWC060 
2/15/1996 
112ALVM 
DOMESTIC 
VALLEY DRILLING FILE NO: 4341 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-1.5 
To 
119.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
p
 
o
 o
l o
 BENTONITE 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
114.0 119.0 5.0 
5 #1 ED 
SCREEN 
Lithology Information 
From To Description 
0.0 97.0 SAND GRAVEL INTERMITTENT BOULDERS 
9 7 0  119.0 SAND GRAVEL WATER BEARING 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
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Ground-Water Information Center Site Report 
SHIELDS JIM & JULIE 
Location Information 
GWIC Id: 187482 
Location (TRS): 12N 19W 19 BD 
County (MT): MISSOULA 
DNRC Water Right: C116100-00 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7854 
Longitude (dd): -114.0369 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 160.00 
Static Water Level (ft): 18.00 
Pumping Water Level (ft): 
Yield (gpm): 6.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 120.00 
Recovery Water Level (ft): 6.00 
Recovery Time (hrs): 
Well Notes: 
How Drilled: ROTARY 
Driller's Name: CAMP 
Driller License: WWC007 
Completion Date (m/d/y): 9/27/2000 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: DOMESTIC 
Hole Diameter Information 
From To Diameter 
o
 
o
 160.0 6.0 From To Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
-2.0 112.0 6.0 STEEL 
109.0 160.0 5.0 STEEL 
Annular Seal Information 
From To Description 
p
 
b
 o
 
o
 BENTONITE 
Lithology Information 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
100.0 111.0 5.0 1/4X1.25 PERFS 
130.0 160.0 5.0 1/4X1.25 PERFS 
From To Description 
0.0 2.0 TOPSOIL 
2.0 96.0 GRAVEL DIRT 
96.0 112.0 GRAVEL SAND CLAY WATER 
112.0 120.0 ROCK 
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Ground-Water Information Center Site Report 
MCCULLOUGH ROSE D. 
Location Information 
GWIC Id: 66933 
Location (TRS): 12N 19W 19 BDA 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: GW4 
Latitude (dd): 46.7864 
Longitude (dd): -114.0355 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 162.00 
Static Water Level (ft): 
Pumping Water Level (ft): 
Yield (gpm): 15.00 
Test Type: 
Test Duration: 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 1/1/1930 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: DOMESTIC 
STOCKWATER 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
0.0 0.0 4.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
Completion Information1 
No Completion Records currently in GWIC. 
Lithology Information 
No Lithology Records currently in GWIC. 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
The Bureau warrants the accurate transmission of the data to the original end user. Retransmission of the data to other 
users is discouraged and the Bureau claims no responsibility if the material is retransmitted. Note: non-reported casing, 
completion, and lithologic records may exist in paper files at GWIC. 
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Ground-Water Information Center Site Report 
LAMB DRAKE 
Location Information 
GWIC Id: 177962 
Location (TRS): 12N 19W 19 BDBB 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 25 
Addition TRAILS END 
ESTATES 
Source of Data: LOG 
Latitude (dd): 46.7868 
Longitude (dd): -114.0389 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 138.00 
Static Water Level (ft): 104.00 
Pumping Water Level (ft): 
Yield (gpm): 15.00 
Test Type: AIR 
Test Duration: 2.00 
Drill Stem Setting (ft): 130.00 
. Recovery Water Level (ft): 104.00 
Recovery Time (hrs): 0.17 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
RAVALLI 
WWC533 
10/19/1999 
112ALVM 
DOMESTIC 
Hole Diameter Information 
From 
0.0 
To 
138.0 
Diameter 
6.0 
Casing Information1 
From 
-1.5 
118.0 
To 
125.0 
138.0 
Dia 
6.0 
4.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
PLASTIC 
Annular Seal Information 
From To Description 
o
 
o
 
o
 
o
 BENTONITE 
Completion Information1 
From To Dia 
# o f  
Openings 
Size of 
Openings Description 
120.0 125.0 6.0 SCREEN 
120.0 134.0 4.0 SCREEN 
Lithology Information 
From To Description 
0.0 104.0 SAND & GRAVEL 
104.0 124.0 SAND & GRAVEL WATER BEARING 
124.0 138.0 SAND GRAVEL BOULDERS CEMENTED WATER BEARING 
1 - All rliampfprc; rpnnr+pri arp insirle rliampfp.r nf fhp ra<;inn. 
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Ground-Water Information Center Site Report 
LAMB DRAKE 
Location Information 
GWIC Id: 177963 
Location (TRS): 12N 19W 19 BDD 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 23 AND 24 
AHHin™. TRAILS END Addition: rrrAX_c ESTATES 
Source of Data: LOG 
Latitude (dd): 46.7878 
Longitude (dd): -114.0514 
Geomethod: NAV-GPS 
Datum: 1983 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 128.00 
Static Water Level (ft): 93.00 
Pumping Water Level (ft): 120.00 
Yield (gpm): 15.00 
Test Type: AIR 
Test Duration: 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 93.00 
Recovery Time (hrs): 0.17 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
RAVALLI 
WWC533 
4/21/1999 
112ALVM 
DOMESTIC 
Hole Diameter Information 
From To Diameter 
0.0 128.0 6.0 
Casing Information1 
From 
-1.7 
108.0 
To 
119.0 
128.0 
Dia 
6.0 
4.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
PLASTIC 
Annular Seal Information 
From To Description 
o
 
o" o
 
o
 BENTONITE 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
114.0j 119.0 6.0 SCREEN 
114.0 120.0 4.0 SCREEN 
Lithology Information 
From To Description 
0.0 93.0 SAND GRAVEL ROCKS 
93.0 117.0 SAND GRAVEL ROCKS WATER BEARING 
177.0 128.0 TIGHT CEMENTED SAND GRAVEL & BOULDERS WATER BEARING 
1 - All riiampfprc; rpnnr+prl arp inside riiamp+pr nf fhp ra<;inn. 
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Ground-Water Information Center Site Report 
DILL WORTH DON 
Location Information 
GWIC Id: 
Location (TRS): 
County (MT): 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Well Construction and Performance Data 
Total Depth (ft): 138.00 
Static Water Level (ft): 95.00 
Pumping Water Level (ft): 105.00 
Yield (gpm): 20.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: JEROMES FILE NO: 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
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Plot this site on a topographic map 
Source of Data: LOG 
Latitude (dd): 46.7798 
Longitude (dd): -114.0396 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
ROTARY 
JEROME 
WWC002 
5/1/1998 
112ALVM 
DOMESTIC 
From To Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
-2.0 138.0 6.0 STEEL 
From 
0.0 
To 
0.0 
Description 
BENTONITE 
Completion Information1 
From 
115.0 
To 
125.0 
Dia 
6.0 
# of 
Openings 
Size of 
Openings 
.18X1 
Description 
HOLTE 
PERFORATOR 
SLOTS 
Lithology Information 
From To Description 
0.0 4.0 SOIL 
4.0 97.0 SAND GRAVEL 
97.0 125.0 SAND GRAVEL W/WATER 
125.0 138.0 BEDROCK 
167232 
12N 19W 19 C 
MISSOULA 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
6797 
Casing Information1 
1 - All diameters renorted are inside diameter nf the rasinn. 
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Ground-Water Information Center Site Report 
HERBST DEAN 
Location Information 
GWIC Id: 156481 
Location (TRS): 12N 19W 19 CB 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: TRAILS END 
ESTATES 
Source of Data: LOG 
Latitude (dd): 46.7817 
Longitude (dd): -114.0423 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 
Static Water Level (ft): 
Pumping Water Level (ft): 
Yield (gpm): 
Test Type: 
Test Duration: 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
300.00 
300.00 
300.00 
0.00 
AIR 
0.00 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
VALLEY 
WWC357 
5/19/1996 
400BELT 
DOMESTIC 
VALLEY DRILLING FILE NO: 4391 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-1.5 
To 
168.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
o
 
b
 
°
 
b
 BENTONITE 
Completion Information1 
No Completion Records currently in GWIC. 
Lithology Information 
From To Description 
0.0 2.0 TOPSOIL 
2.0 70.0 SAND GRAVEL BOULDERS BELT SUPER GROUP 
70.0 300.0 BELT SUPER GROUP MULTI-COLORED ASH CEMENTED LARGE BOULDERS SLIDE ROCK ETC 
SATURATED 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
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Ground-Water Information Center Site Report 
LEMM DRAKE 
Location Information 
GWIC Id: 155230 
Location (TRS): 12N 19W 19 CB 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Well Construction and Performance Data 
Plot this site on a topographic map 
Source of Data: LOG 
Latitude (dd): 46.7817 
Longitude (dd): -114.0423 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Total Depth (ft): 128.60 
Static Water Level (ft): 102.00 
Pumping Water Level (ft): 122.00 
Yield (gpm): 20.00 
Test Type: AIR 
Test Duration: 2.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs); 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
CAMP 
WWC007 
3/18/1996 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-1.5 
To 
128.6 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
o
 
b
 20.0 BENTONITE 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
116.0 126.0 6.0 1/8X1 
PULL DOWN 
SLOTS 
Lithology Information 
From To Description 
0.0 95.0 GRAVEL 
95.0 100.0 BROWN CLAY 
100.0 105.0 CLAY GRAVEL & BOULDERS 
105.0 128.6 CLAY GRAVEL & WATER 
1 - All rtiamet-pr<; rpnnrfprl arp inside diampfpr nf fhp ra<;inn. 
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Ground-Water Information Center Site Report 
LEMM DRAKE 
Location Information 
GWIC Id: 155231 
Location (TRS): 12N 19W 19 CB 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Well Construction and Performance Data 
Plot this site on a topographic map 
Source of Data: LOG 
Latitude (dd): 46.7817 
Longitude (dd): -114.0423 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Total Depth (ft): 160.00 
Static Water Level (ft): 
Pumping Water Level (ft): 
Yield (gpm): 
Test Type: 
Test Duration: 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: PLATE WELDED ON 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
CAMP 
WWC007 
3/11/1996 
ABANDONED 
120SDMS 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
From 
0.0 
To 
20.0 
Description 
BENTONITE 
Casing Information1 
From To 
-2.0 160.0 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
No Completion Records currently in GWIC. 
Lithology Information 
From To Description 
0.0 95.0 GRAVEL & SAND 
95.0 215.0 GRAVEL & BROWN CLAY 
215.0 280.0 ROCK & TAN CLAY 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
The Bureau warrants the accurate transmission of the data to the original end user. Retransmission of the data to other 
users is discouraged and the Bureau claims no responsibility if the material is retransmitted. Note: non-reported casing, 
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MCCULLOUGH BROS. INC. 
Location Information 
GWIC Id: 136393 
Location (TRS): 12N 19W 19 CCC 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Well Construction and Performance Data 
Plot this site on a topographic map 
Source of Data: LOG 
Latitude (dd): 46.7770 
Longitude (dd): -114.0437 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Total Depth (ft): 420.00 
Static Water Level (ft): 
Pumping Water Level (ft): 
Yield (gpm): 
Test Type: 
Test Duration: 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: ROTARY 
Driller's Name: CARLSON 
Driller License: WWC505 
Completion Date (m/d/y): 8/26/1993 
Special Conditions: ABANDONED 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 400BELT 
Well/Water Use: Not Reported 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-2.0 
To 
358.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
o
 
b
 40.0 BENTONITE 
Completion Information1 
No Completion Records currently in GWIC. 
Lithology Information 
From To Description 
0.0 2.0 TOP SOIL 
2.0 120.0 YELLOW CLAY AND BROKEN ROCK 
120.0 157.0 YELLOW CLAY 
157.0 167.0 BROKEN ROCK 
167.0 180.0 YELLOW CLAY 
180.0 420.0 BROKEN ROCK 
1 - All diameters rennrterl are inside diameter nf the rasinn. 
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NELSON GARY 
Location Information 
GWIC Id: 138529 
Location (TRS): 12N 19W 19 CCC 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Well Construction and Performance Data 
Plot this site on a topographic map 
Source of Data: LOG 
Latitude (dd): 46.7770 
Longitude (dd): -114.0437 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Total Depth (ft): 575.00 
Static Water Level (ft): 85.00 
Pumping Water Level (ft): 525.00 
Yield (gpm): 5.00 
Test Type: PUMP 
Test Duration: 3.50 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: ROTARY 
Driller's Name: CARLSON 
Driller License: 
Completion Date (m/d/y): 10/1/1993 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 400BELT 
Well/Water Use: DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-2.0 
25.0 
To 
178.0 
575.0 
Dia 
6.0 
4.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
PVC 
Annular Seal Information 
From To Description 
0.0 20.0 BENTONITE GROUT 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
535.0 575.0 4.0 .025 SAW 
CUT PF 
Lithology Information 
From To Description 
0.0 4.0 TOPSOIL 
4.0 40.0 YELLOW CLAY & BROKEN ROCK 
40.0 600.0 BROKEN ROCK - ARGULITE 
1 - All diameters rennrted are inside diameter nf the rasinn. 
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GALARUS ED 
Location Information 
GWIC Id: 66935 
Location (TRS): 12N 19W 19 D 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7798 
Longitude (dd): -114.0288 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 126.00 
Static Water Level (ft): 101.00 
Pumping Water Level (ft): 120.00 
Yield (gpm): 20.00 
Test Type: AIR 
Test Duration: 1.50 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: ROTARY 
Driller's Name: JEROME & OKEEFE 
Driller License: WWC249 
Completion Date (m/d/y): 7/11/1973 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-1.0 
To 
126.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
No Seal Records currently in GWIC. 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
126.0 126.0 6.0 OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 126.0 SMALL GRAVEL WATER ENCOUTNERED AT 112 FT WATER INCREASED FROM 6-20 GPM 
BETWEEN 112-126 FT 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
The Bureau warrants the accurate transmission of the data to the original end user. Retransmission of the data to other 
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SCHULTZE GEORGE 
Location Information 
GWIC Id: 187485 
Location (TRS): 12N 19W 19 DA 
County (MT): MISSOULA 
DNRC Water Right: C116116-00 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7817 
Longitude (dd): -114.0260 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 138.00 
Static Water Level (ft): 
Pumping Water Level (ft): 
Yield (gpm): 20.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 135.00 
Recovery Water Level (ft): 121.00 
Recovery Time (hrs): 
Well Notes: 
How Drilled: ROTARY 
Driller's Name: CAMP 
Driller License: WWC007 
Completion Date (m/d/y): 9/25/2000 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: DOMESTIC 
Hole Diameter Information 
From To Diameter 
0.0 140.0 6.0 
Casing Information1 
From 
-2.0 
To 
138.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
p
 
b
 o
 
b
 BENTONITE 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
132.0 137.0 6.0 PERFORATED 
CASING 
Lithology Information 
From To Description 
0.0 2.0 TOPSOIL 
2.0 115.0 GRAVEL 
115.0 140.0 GRAVEL SAND CLAY WATER 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
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MISSOULA COUNTY WQD WELL W121919D 
Location Information 
GWIC Id: 157215 
Location (TRS): 12N 19W 19 DAAD 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Well Construction and Performance Data 
Plot this site on a topographic map 
View Hydrograph for this Site 
Source of Data: LOG 
Latitude (dd): 46.7808 
Longitude (dd): -114.0236 
Geomethod: MAP 
Datum: NAD27 
Altitude (feet): 3513.76 
Certificate of 
Survey: 
Type of Site: WELL 
Total Depth (ft): 150.00 
Static Water Level (ft): 122.00 
Pumping Water Level (ft): 
Yield (gpm): 
Test Type: 
Test Duration: 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: WESTERN 
Driller License: 
Completion Date (m/d/y): 2/13/1996 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: MONITORING 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
0.0 
0.0 
To 
6.0 
150.0 
Dia 
6.0 
4.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
PVC 
Annular Seal Information 
From To Description 
0.0 145.0 BENTONITE 
Completion Information1 
From To Dia 
# o f  
Openings 
Size of 
Openings Description 
150.0 160.0 4.0 0.020 SCREEN 
Lithology Information 
From To Description 
0.0 1.0 TOPSOIL 
1.0 132.0 SANDY GRAVEL SOME STRINGERS OF TAN CLAY 
132.0 155.0 SILTY GRAVEL BROWN SILT GRAVELS SMALL & SUBROUNDED WATER BEARING 
155.0 160.0 BEDROCK SOFT BROWN/YELLOW NO WATER 
1 - All rliamptprs rpnnrtpfl arp inside rliamptpr nf thp rasinn. 
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ELISON WILLIAM 
Location Information 
GWIC Id: 66936 
Location (TRS): 12N 19W 19 DABB 
County (MT): MISSOULA 
DNRC Water Right: 6184 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7832 
Longitude (dd): -114.0279 
Geomethod: NAV-GPS 
Datum: NAD27 
Altitude (feet): 3485.00 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 134.20 
Static Water Level (ft): 108.00 
Pumping Water Level (ft): 110.00 
Yield (gpm): 40.00 
Test Type: AIR 
Test Duration: 2.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: PUMP CYCLED 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
CAMP 
WWC007 
3/13/1975 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
-2.5 134.2 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
134.2 
To 
134.2 
Dia 
6.0 
# o f  
Openings 
Size of 
Openings Description 
OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 1.0 TOP SOIL 
1.0 120.0 GRAVEL AND CLAY 
120.0 134.2 GRAVEL CLAY WATER 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
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GREG MUNTZEN BERGER 
Location Information 
GWIC Id: 167478 
Location (TRS): 12N 19W 19 DBB 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 22 
Addition: 
Well Construction and Performance Data 
Plot this site on a topographic map 
Source of Data: LOG 
Latitude (dd): 46.7826 
Longitude (dd): -114.0328 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Total Depth (ft): 120.00 
Static Water Level (ft): 100.00 
Pumping Water Level (ft): 115.00 
Yield (gpm): 15.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
VALLEY 
WWC533 
4/24/1998 
112ALVM 
DOMESTIC 
Hole Diameter Information 
From To Diameter 
o
 
b
 120.0 6.0 
Annular Seal Information 
From To Description 
o
 
b
 
o
 
b
 BENTONITE 
Casing Information1 
From 
-1.5 
113.0 
To 
118.0 
120.0 
Dia 
6.0 
4.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
PLASTIC 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
113.0 118.0 6.0 SCREEN-STEEL 
113.0 120.0 4.0 SCREEN-PVC 
Lithology Information 
From To Description 
0.0 100.0 SAND GRAVEL 
100.0 120.0 SAND GRAVEL BOULDERS W/B 
1 - All diamptprc; rpnnr+p.d arp inside diampt-pr nf fhp rasinn. 
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LEMM DRAKE 
Location Information 
GWIC Id: 149676 
Location (TRS): 12N 19W 19 DC 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Well Construction and Performance Data 
Plot this site on a topographic map 
Source of Data: LOG 
Latitude (dd): 46.7780 
Longitude (dd): -114.0315 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Total Depth (ft): 400.00 
Static Water Level (ft): 
Pumping Water Level (ft): 
Yield (gpm): 
Test Type: 
Test Duration: 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: ROTARY 
Driller's Name: CAMP 
Driller License: WWC007 
Completion Date (m/d/y): 6/12/1995 
Special Conditions: ABANDONED 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 400BELT 
Well/Water Use: DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-3.0 
To 
78.4 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
o
 
b
 20.0 BENTONITE 
Completion Information1 
No Completion Records currently in GWIC. 
Lithology Information 
From To Description 
0.0 68.0 CLAY SAND & GRAVEL 
68.0 81.0 CLAY BOULDERS & BROKEN ROCK 
81.0 93.0 ROCK 
93.0 310.0 CLAY GRAVEL & BOULDERS 
310.0 340.0 CLALY AND BROKEN ROCK 
340.0 400.0 SOFT RED ROCK 
1 - All diamp+p.r<; rpnnrtpri arp inside diampl-pr nf tt>p rasinn. 
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LAMB DRAKE 
Location Information 
GWIC Id: 167426 
Location (TRS): 12N 19W 19 DBB 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 26 
Addition: MILLER CRK 
Source of Data: LOG 
Latitude (dd): 46.7877 
Longitude (dd): -114.0438 
Geomethod: UNKNOWN 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 125.00 
Static Water Level (ft): 93.00 
Pumping Water Level (ft): 115.00 
Yield (gpm): 15.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: VALLEY FILE NO: 
uiucrv. 
Lot: 26 
Addition: MILLER CRK 
No Hole Diameter Records currently in GWIC. 
How Drilled: ROTARY 
Driller's Name: VALLEY 
Driller License: WWC533 
Completion Date (m/d/y): 4/28/1998 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: DOMESTIC 
5125 
rrom 
-2.0 
112.0 
muLuuc 
Certificate of 
Survey: 
Type of Site: WELL 
io uia inicKness 
119.0 
125.0 
6.0 
4.0 
Kating joint lype 
STEEL 
" PLASTIC 
Annular Seal Information 
From To Description 
o
 
b
 
o
 
b
 BENTONITE 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
112.0 125.0 4.0 SCREEN-PVC 
114.0 119.0 6.0 SCREEN-
STEEL 
Lithology Information 
From To Description 
0.0 107.0 SAND GRAVEL 
107.0 108.0 GRAY CLAY 
108.0 125.0 SAND GRAVEL BOULDERS W/B 
1 - All rtiamptprc; rpnnrtprl arp insirlp. rliampfpr nf thp rasinn. 
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BOWEN JIM 
Location Information 
GWIC Id: 66944 
Location (TRS): 12N 19W 20 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Well Construction and Performance Data 
Plot this site on a topographic map 
Source of Data: LOG 
Latitude (dd): 46.7836 
Longitude (dd): -114.0125 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Total Depth (ft): 143.00 
Static Water Level (ft): 116.00 
Pumping Water Level (ft): 130.00 
Yield (gpm): 15.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
CAMP 
WWC007 
4/29/1975 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
-1.5 143.0 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
143.0 
To 
143.0 
Dia 
6.0 
# o f  
Openings 
Size of 
Openings Description 
OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 1.0 TOPSOIL 
1.0 130.0 GRAVEL AND SAND 
130.0 143.0 GRAVEL SAND AND WATER 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
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HARDAMON GAYLAND 
Location Information 
GWIC Id: 133896 
Location (TRS): 12N 19W 20 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 11 #2 
Addition: LOST MINE 
SUBURBAN 
Source of Data: LOG 
Latitude (dd): 46.7836 
Longitude (dd): -114.0125 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 180.00 
Static Water Level (ft): 150.00 
Pumping Water Level (ft): 
Yield (gpm): 8.00 
Test Type: AIR 
Test Duration: 2.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
MARTIN 
WWC524 
12/18/1992 
400BELT 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-1.5 
To 
180.0 
Dia 
To 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
o
 
b
 30.0 BENTONITE 
Completion Information1 
From To Dia 
# o f  
Openings 
Size of 
Openings Description 
180.0 180.0 6.0 
OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 1.0 TOPSOIL 
1.0 35.0 SAND- GRAVEL- CLAY BENTONITE 
35.0 80.0 CLAY W/SHALE 
80.0 95.0 CLAY STONE 
95.0 125.0 DECOMPOSED ROCKW/CLAY 
125.0 175.0 CLAY STONE - LITTLE WATER 
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HILL JAMES W. JR 
Plot this site on a topographic map 
Location Information 
GWIC Id: 66943 
Location (TRS): 12N 19W 20 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 2 
Lot: 
Addition: LOST MINES 
Source of Data: LOG 
Latitude (dd): 46.7836 
Longitude (dd): -114.0125 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 157.00 
Static Water Level (ft): 116.00 
Pumping Water Level (ft): 120.00 
Yield (gpm): 20.00 
Test Type: OTHER 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
CAMP 
WWC007 
8/14/1973 
DEEPENED 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casi nq Information1 
From To 
1.0 154.0 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
140.0 
To 
143.0 
Dia 
6.0 
# of 
Openings 
Size of 
Openings 
1/4X2 
Description 
SLOTS 
Lithology Information 
From To Description 
0.0 1.0 DIRT AND GRAVEL 
1.0 65.0 BROWN CLAY SAND AND GRAVEL 
65.0 94.0 CLAY AND GRAVEL 
94.0 96.0 BOULDER 
96.0 98.0 CLAY AND GRAVEL 
98.0 119.0 CLAY GRAVEL AND SMALL SEAMS OF WATER 
119.0 120.0 GRAVEL SAND AND WATER 
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J & J ENTERPRISES 
Location Information 
GWIC Id: 66939 
Location (TRS): 12N 19W 20 
County (MT): MISSOULA 
DNRC Water Right: 24356 
PWS Id: 
Block: 
Addition: 
Lot: 6 
LOST MINE LOOP 
TRACTS 9 
Source of Data: LOG 
Latitude (dd): 46.7836 
Longitude (dd): -114.0125 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 146.50 
Static Water Level (ft): 110.00 
Pumping Water Level (ft): 140.00 
Yield (gpm): 30.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
CAMP 
WWC007 
10/9/1978 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
1.5 146.5 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
146.5 
To 
146.5 
Dia 
6.0 
# o f  
Openings 
Size of 
Openings Description 
OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 1.0 BLACK DIRT AND GRAVEL 
1.0 117.0 CLAY GRAVEL AND COBBLESTONES 
117.0 125.0 CLAY GRAVEL COBBLESTONES AND WATER 
125.0 134.0 CLAY AND GRAVEL 
134.0 146.5 CLAY GRAVEL COBBLESTONES AND WATER 
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Ground-Water Information Center Site Report 
JEWETT J. G. 
Location Information 
GWIC Id: 133900 
Location (TRS): 12N 19W 20 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Addition: 
Lot: 5 
LOST MINE 
SUBURBAN 
Source of Data: LOG 
Latitude (dd): 46.7836 
Longitude (dd): -114.0125 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 200.00 
Static Water Level (ft): 125.00 
Pumping Water Level (ft): 147.00 
Yield (gpm): 8.00 
Test Type: AIR 
Test Duration: 2.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: JEROMES FILE NO: 
How Drilled: ROTARY 
Driller's Name: JEROME 
Driller License: WWC249 
Completion Date (m/d/y): 1/4/1993 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 400BELT 
Well/Water Use: DOMESTIC 
3597 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-2.0 
20.0 
To 
160.0 
200.0 
Dia 
6.0 
4.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
"PVC 
Annular Seal Information 
From To Description 
o
 
b
 20.0 BENTONITE 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
180.0 200.0 4.0 
PRE-
SLOTTED 
Lithology Information 
From To Description 
0.0 2.0 SOIL 
2.0 130.0 SAND- GRAVEL 
130.0 140.0 SAND- SILT- GRAVEL 
140.0 200.0 SOFT FRACTURED BEDROCK 
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Ground-Water Information Center Site Report 
KLAPWYK ELMER E 
Plot this site on a topographic map 
Location Information 
GWIC Id: 66941 
Location (TRS): 12N 19W 20 
County (MT): MISSOULA 
DNRC Water Right: 21861 
PWS Id: 
Block: 
Lot: 12 
Addition: LOST MINE #2 
Source of Data: LOG 
Latitude (dd): 46.7836 
Longitude (dd): -114.0125 
Geo method: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 120.00 
Static Water Level (ft): 100.00 
Pumping Water Level (ft): 102.00 
Yield (gpm): 20.00 
Test Type: BAILER 
Test Duration: 2.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: CABLE 
Driller's Name: CKC 
Driller License: WWC185 
Completion Date (m/d/y): 11/17/1978 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 400BELT 
Well/Water Use: DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
-1.0 120.0 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
120.0 
To 
120.0 
Dia 
6.0 
# of 
Openings 
Size of 
Openings Description 
OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 1.0 TOPSOIL 
1.0 100.0 SAND GRAVEL AND CLAY 
100.0 114.0 SAND AGRAVEL AND WATER 
114.0 120.0 BROKEN ROCK CLAY AND WATER 
1 - All diamptpr<; rpnnrfpd arp inside riiampt-p.r nf fhp ra<;inn. 
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Ground-Water Information Center Site Report 
WARTHEN ROBERT L. 
Location Information 
GWIC Id: 66945 
Location (TRS): 12N 19W 20 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: GW2 
Latitude (dd): 46.7836 
Longitude (dd): -114.0125 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 133.50 
Static Water Level (ft): 107.00 
Pumping Water Level (ft): 107.00 
Yield (gpm): 30.00 
Test Type: BAILER 
Test Duration: 2.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
CHURN 
CKC 
WWC185 
8/10/1970 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
1.0 133.5 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
133.5 
To 
133.5 
Dia 
6.0 
# of 
Openings 
Size of 
Openings Description 
OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 80.0 GRAVEL AND CLAY 
80.0 87.0 CLAY 
87.0 107.0 GRAVEL AND CLAY 
107.0 107.0 STATIC WATER LEVEL 
107.0 133.5 SAND GRAVEL AND WATER 
133.5 133.5 EXACT DEPTH OF BOTTOM 
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Ground-Water Information Center Site Report 
WOLFE TERRY 
Plot this site on a topographic map 
Location Information 
GWIC Id: 66940 
Location (TRS): 12N 19W 20 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: 
Latitude (dd): 46.7836 
Longitude (dd): -114.0125 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 140.00 
Static Water Level (ft): 112.00 
Pumping Water Level (ft): 125.00 
Yield (gpm): 25.00 
Test Type: 
Test Duration: 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 249 
Completion Date (m/d/y): 1/1/1977 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
0.0 0.0 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
Completion Information1 
No Completion Records currently in GWIC. 
Lithology Information 
No Lithology Records currently in GWIC. 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
The Bureau warrants the accurate transmission of the data to the original end user. Retransmission of the data to other 
users is discouraged and the Bureau claims no responsibility if the material is retransmitted. Note: non-reported casing, 
completion, and lithologic records may exist in paper files at GWIC. 
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Ground-Water Information Center Site Report 
WOLFE TERRY 
Location Information 
GWIC Id: 66942 Source of Data: LOG 
Location (TRS): 12N 19W 20 Latitude (dd): 46.7836 
County (MT): MISSOULA Longitude (dd): -114.0125 
DNRC Water Right: 15301 Geomethod: TRS-SEC 
PWS Id: Datum: NAD27 
Block: Altitude (feet): 
. . Certificate of Lot: ~ 
Survey: 
Addition: Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 140.00 
Static Water Level (ft): 112.00 
Pumping Water Level (ft): 125.00 
Yield (gpm): 25.00 
Test Type: AIR 
Test Duration: 1.50 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: JEROMES FILE NO: 
How Drilled: ROTARY 
Driller's Name: JEROME & OKEEFE 
Driller License: WWC249 
Completion Date (m/d/y): 6/24/1977 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: DOMESTIC 
433 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-3.0 
To 
140.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
No Seal Records currently in GWIC 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
140.0 140.0 6.0 
OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 14.0 SAND AND GRAVEL 
14.0 140.0 GRAVEL 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
The Bureau warrants the accurate transmission of the data to the original end user. Retransmission of the data to other 
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Ground-Water Information Center Site Report 
HALL LIONEL D 
Plot this site on a topographic map 
Location Information 
GWIC Id: 66947 
Location (TRS): 12N 19W 20 AD 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
From To Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
0.0 134.0 6.0 STEEL 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
134.0 134.0 6.0 
OPEN 
BOTTOM * 
Source of Data: GW2 
Latitude (dd): 46.7855 
Longitude (dd): -114-0043 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 134.00 
Static Water Level (ft): 101.00 
Pumping Water Level (ft): 130.00 
Yield (gpm): 25.00 
Test Type: BAILER 
Test Duration: 2.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: FARRELL 
Driller License: WWC014 
Completion Date (m/d/y): 5/3/1972 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
Lithology Information 
From To Description 
0.0 1.5 BLACK SOIL & GRAVEL 
1.5 105.0 BROWN CLAY AND GRAVEL 
105.0 133.0 HEAVING SAND AND WATER 
133.0 134.0 CLEAN GRAVEL AND WATER 
1 - All riiamp|-pr«; rpnnrfpri arp inside diamptpr nf fhp ra<;inn. 
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Ground-Water Information Center Site Report 
HILL JAMES 
Location Information 
GWIC Id: 67015 
Location (TRS): 12N 19W 20 BB 
County (MT): MISSOULA 
DNRC Water Right: 25544 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7892 
Longitude (dd): -114.0208 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 158.00 
Static Water Level (ft): 112.00 
Pumping Water Level (ft): 117.00 
Yield (gpm): 50.00 
Test Type: PUMP 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: ROTARY 
Driller's Name: CAMP 
Driller License: WWC007 
Completion Date (m/d/y): 8/30/1979 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: IRRIGATION 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
-2.5 158.0 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
130.0 
To 
155.0 
Dia 
6.0 
# o f  
Openings 
Size of 
Openings 
3/8X3 
Description 
MILLS KNIFE 
Lithology Information 
From To Description 
0.0 130.0 CLAY SAND GRAVEL AND BROKEN ROCK 
130.0 145.0 SAND GRAVEL BROKEN ROCK AND WATER 
145.0 160.0 BROKEN ROCK AND WATER 
160.0 170.0 ROCK 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
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Ground-Water Information Center Site Report 
TUCKER AL 
Plot this site on a topographic map 
Location Information 
GWIC Id: 198792 
Location (TRS): 12N 19W 20 BCCD 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7839 
Longitude (dd): -114.0222 
Geomethod: NAV-GPS 
Datum: 1983 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 164.00 
Static Water Level (ft): 55.00 
Pumping Water Level (ft): 
Yield (gpm): 15.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 155.00 
Recovery Water Level (ft): 55.00 
Recovery Time (hrs): 0.59 
Well Notes: 
How Drilled: ROTARY 
Driller's Name: AQWA 
Driller License: WWC589 
Completion Date (m/d/y): 9/28/2002 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: Not Reported 
Well/Water Use: DOMESTIC 
Hole Diameter Information 
From 
0.0 
To 
164.0 
Diameter 
6.0 
Casing Information1 
From 
-2.0 
64.0 
To 
74.0 
164.0 
Dia 
6.0 
4.0 
Wall 
Thickness 
0.250 
Pressure 
Rating Joint Type 
STEEL 
PVC 
Annular Seal Information 
From To Description 
0.0 0.0 CONT FED BENTONITE 
Lithology Information 
Completion Information1 
From To Dia 
# o f  
Openings 
Size of 
Openings Description 
144.0 164.0 4.0 1/8X5 SKILL 
SAW PERFS 
From To Description 
0.0 65.0 SAND AND GRAVEL 
65.0 70.0 BROKEN ROCK 
70.0 164.0 GRAY ROCK 
1 - All rliampfpr<; rpnnrtpd arp inside riiampt-pr of thp ra<;inn. 
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Ground-Water Information Center Site Report 
BAKER ELDON/ MITZEL CLEO 
Location Information 
GWIC Id: 66951 
Location (TRS): 12N 19W 20 C 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: GW2 
Latitude (dd): 46.7799 
Longitude (dd): -114.0180 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 3500.00 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 147.00 
Static Water Level (ft): 98.00 
Pumping Water Level (ft): 106.00 
Yield (gpm): 50.00 
Test Type: AIR 
Test Duration: 3.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
CABLE 
LIBERTY 
WWC052 
9/8/1965 
112ALVM 
DOMESTIC 
IRRIGATION 
STOCKWATER 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
0.0 139.0 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
136.0 
To 
147.0 
Dia 
0.0 
# of 
Openings 
Size of 
Openings Description 
5 9/16 
SCREEN 
Lithology Information 
From To Description 
0.0 3.0 TOPSOIL 
3.0 119.0 SAND GRAVEL WITH SOME GRAY CLAY MIXED IN 
119.0 120.0 SILTY SAND AND GRAVEL 
120.0 121.0 CLEAN SANDY GRAVEL 
121.0 125.0 SILTY SAND AND GRAVEL 
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Ground-Water Information Center Site Report 
ELLIS DONALD & LOIS 
Location Information 
GWIC Id: 66952 
Location (TRS): 12N 19W 20 C 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: GW2 
Latitude (dd): 46.7799 
Longitude (dd): -114.0180 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 3140.00 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 148.00 
Static Water Level (ft): 99.00 
Pumping Water Level (ft): 105.00 
Yield (gpm): 60.00 
Test Type: AIR 
Test Duration: 2.50 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
CABLE 
LIBERTY 
WWC052 
8/31/1965 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
0.0 137.0 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
136.0 
To 
148.0 
Dia 
0.0 
# o f  
Openings 
Size of 
Openings Description 
5 9/16 
SCREENS 
Lithology Information 
From To Description 
0.0 4.0 TOPSOIL 
4.0 111.0 SAND AND GRAVEL WITH SOME GRAY CLAY MIXED IN 
111.0 117.0 SAND AND GRAVEL 
117.0 140.0 SILTY SAND AND GRAVEL 
140.0 145.0 FINE SAND AND GRAVEL 
145.0 146.0 COARSE SAND AND GRAVEL 
146.0 150.0 SILTY GRAVEL 
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Ground-Water Information Center Site Report 
GROTE CARL 
Location Information 
GWIC Id: 66950 
Location (TRS): 12N 19W 20 C 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Well Construction and Performance Data 
Plot this site on a topographic map 
Source of Data: GW2 
Latitude (dd): 46.7799 
Longitude (dd): -114.0180 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Total Depth (ft): 132.30 
Static Water Level (ft): 106.00 
Pumping Water Level (ft): 110.00 
Yield (gpm): 15.00 
Test Type: PUMP 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
CHURN 
CAMP 
WWC007 
4/2/1970 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
-1.5 132.3 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
132.3 
To 
132.3 
Dia 
6.0 
# o f  
Openings 
Size of 
Openings Description 
OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 1.0 GRAVEL AND TOPSOIL 
1.0 111.0 CLAY AND GRAVEL 
111.0 128.0 SAND AND GRAVEL WATER 
128.0 132.3 GRAVEL AND WATER 
1 - All diampf-prq rpnnrfpd arp inside diampfpr nf Hip ra<;inn. 
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Ground-Water Information Center Site Report 
WARTHEN ROBERT 
Location Information 
GWIC Id: 66953 
Location (TRS): 12N 19W 20 C 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Well Construction and Performance Data 
Plot this site on a topographic map 
Source of Data: GW2 
Latitude (dd): 46.7799 
Longitude (dd): -114.0180 
Geo method: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Total Depth (ft): 135.00 
Static Water Level (ft): 112.00 
Pumping Water Level (ft): 112.00 
Yield (gpm): 30.00 
Test Type: BAILER 
Test Duration: 2.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: CHURN 
Driller's Name: CKC 
Driller License: WWC185 
Completion Date (m/d/y): 11/9/1970 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
-1.0 135.0 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
135.0 
To 
135.0 
Dia 
6.0 
# o f  
Openings 
Size of 
Openings Description 
OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 74.0 GRAVEL AND CLAY 
74.0 82.0 CLAY 
82.0 112.0 GRAVEL AND CLAY 
112.0 112.0 STATIC WATER LEVEL 
112.0 135.0 SAND GRAVEL AND WATER 
135.0 135.0 EXACT DEPTH OF BOTTOM 
Montana Bureau of Mines and Geology 
Ground-Water Information Center Site Report 
WESTBY JOHN & LINDA 
Location Information 
GWIC Id: 
Location (TRS): 
County (MT): 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Well Construction and Performance Data 
Total Depth (ft): 158.00 
Static Water Level (ft): 
Pumping Water Level (ft): 124.00 
Yield (gpm): 30.00 
Test Type: AIR 
Test Duration: 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 112.00 
Recovery Time (hrs): 0.03 
Well Notes: 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
150 
Plot this site on a topographic map 
Source of Data: 
Latitude (dd): 46.7827 
Longitude (dd): -114.0166 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
ROTARY 
JEROME 
WWC002 
3/24/1999 
112ALVM 
DOMESTIC 
From To Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
-2.0 158.0 6.0 STEEL 
From To 
0.0 0.0 
Description 
BENTONITE 
Completion Information1 
From 
137.0 
To 
154.0 
Dia 
6.0 
# o f  
Openings 
Size of 
Openings 
3/16X1 
Description 
HOLTE 
PERFORATOR 
SLOTS 
Lithology Information 
From To Description 
0.0 2.0 SOIL 
2.0 112.0 SILTY SAND GRAVEL & COBBLES 
112.0 154.0 SAND & GRAVEL W/WATER 
154.0 158.0 GRAY ROCK 
171484 
12N 19W 20 CAB 
MISSOULA 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
Information1 
1 - All diameters renorted are inside diameter of the casino. 
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Ground-Water Information Center Site Report 
JONES ROBERT 
Location Information 
GWIC Id: 66954 
Location (TRS): 12N 19W 20 CB 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: GW2 
Latitude (dd): 46.7818 
Longitude (dd): -114.0208 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey-
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 129.80 
Static Water Level (ft): 94.00 
Pumping Water Level (ft): 94.00 
Yield (gpm): 30.00 
Test Type: BAILER 
Test Duration: 3.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
CHURN 
CAMP 
WWC007 
6/23/1967 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
-1.8 129.8 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
129.8 
To 
129.8 
Dia 
6.0 
# o f  
Openings 
Size of 
Openings Description 
OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 5.0 PIT 
5.0 88.0 CLAY AND GRAVEL 
88.0 94.0 CLAY FINE GRAVEL AND SAND 
94.0 118.0 WATER SAND AND GRAVEL 
118.0 124.0 WATER SAND AND GRAVEL 
124.0 128.0 WATER SAND AND GRAVEL 
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Ground-Water Information Center Site Report 
SCHULTZE KESTER ROBERT & SARAH 
Location Information 
GWIC Id: 66956 
Location (TRS): 12N 19W 20 CBC 
County (MT): MISSOULA 
DNRC Water Right: 7149 
PWS Id: 
Block: 
Lot: 
Addition: 
Well Construction and Performance Data 
Plot this site on a topographic map 
Source of Data: LOG 
Latitude (dd): 46.7808 
Longitude (dd): -114.0221 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 3520.00 
Certificate of 
Survey: 
Type of Site: WELL 
Total Depth (ft): 132.00 
Static Water Level (ft): 90.50 
Pumping Water Level (ft): 126.00 
Yield (gpm): 70.00 
Test Type: AIR 
Test Duration: 4.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
CABLE 
LIBERTY 
WWC052 
8/1/1975 
112ALVM 
DOMESTIC 
IRRIGATION 
STOCKWATER 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
-2.0 120.9 6.0 STEEL 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
120.0 131.0 6.0 1/16 SLOTS 
131.0 132.0 6.0 BLANK SLOTS 
Lithology Information 
From To Description 
0.0 0.8 BROWN TOPSOIL AND BROKEN ROCK 
0.8 5.0 BROWN DIRT AND FEW SCATTERED BROKEN ROCK 
5.0 19.0 BROWN DIRT AND LARGE BROKEN ROCK 
19.0 64.0 BROKEN ROCK IMBEDDED IN LIGHT TAN CLAY 
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Ground-Water Information Center Site Report 
KESTER BOB 
Location Information 
GWIC Id: 66955 
Location (TRS): 12N 19W 20 CB 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7818 
Longitude (dd): -114.0208 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 160.00 
Static Water Level (ft): 135.00 
Pumping Water Level (ft): 
Yield (gpm): 20.00 
Test Type: AIR 
Test Duration: 2.50 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: JEROMES FILE NO: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
1969 
ROTARY 
JEROME 
WWC249 
2/9/1988 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-2.0 
To 
160.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
o
 
o
 20.0 CEMENT 
Lithology Information 
Completion Information1 
From To Dia 
# o f  
Openings 
Size of 
Openings Description 
160.0 160.0 6.0 OPEN BOTTOM * 
From To Description 
0.0 15.0 SOIL SILTY SAND 
15.0 136.0 SAND GRAVEL 
136.0 160.0 SAND GRAVEL WITH WATER 
160.0 160.0 ROCK 
1 - All riiampt-prs rpnnrtpd arp inside riiampfpr nf 1*hp rasinn. 
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Ground-Water Information Center Site Report 
SWENSON MATT AND JANELL 
Location Information 
GWIC Id: 200434 
Location (TRS): 12N 19W 20 CBD 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7808 
Longitude (dd): -114.0194 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 160.00 
Static Water Level (ft): 120.00 
Pumping Water Level (ft): 
Yield (gpm): 30.00 
Test Type: AIR 
Test Duration: 2.00 
Drill Stem Setting (ft): 155.00 
Recovery Water Level (ft): 120.00 
Recovery Time (hrs): 0.08 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
JEROME 
WWC600 
11/1/2002 
Not Reported 
DOMESTIC 
Hole Diameter Information 
From To Diameter 
0.0 160.0 6.0 
Casing Information1 
From 
-2.0 
To 
160.0 
Dia 
To 
Wall 
Thickness 
0.250 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
0.0 0.0 CONT FED BENTONITE 
Completion Information1 
From To Dia 
# o f  
Openings 
Size of 
Openings Description 
140.0 155.0 6.0 3/16X1 
HOLTE 
PERFORATOR 
SLOTS 
Lithology Information 
From To Description 
0.0 1.0 TOPSOIL AND GRAVEL 
1.0 44.0 LOOSE GRAVEL AND COBBLES 
44.0 120.0 MULTI COLORED COBBLES AND GRAVEL SMALL CLAY LAYERS 
120.0 135.0 MOIST GRAVEL AND CLAY FEW COBBLES 
135.0 160.0 GRAVEL AND COBBLES TAN CLAY WATER 
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Ground-Water Information Center Site Report 
LAWERENCE BILL 
Location Information 
GWIC Id: 66957 
Location (TRS): 12N 19W 20 CD 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: GW2 
Latitude (dd): 46.7780 
Longitude (dd): -114.0153 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 128.00 
Static Water Level (ft): 91.00 
Pumping Water Level (ft): 97.00 
Yield (gpm): 15.00 
Test Type: BAILER 
Test Duration: 2.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
CHURN 
CAMP 
WWC007 
7/29/1961 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
6.0 128.0 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
128.0 
To 
128.0 
Dia 
6.0 
# o f  
Openings 
Size of 
Openings Description 
OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 6.0 PIT 
6.0 2 7 0  SANDY CLAY AND GRAVEL 
27.0 33.0 CHUNKS OF ROCK AND CLAY 
33.0 36.0 DRY LOOSE GRAVEL 
36.0 54.0 CLAY AND GRAVEL 
54.0 59.0 CLAY 
59.0 102.0 CLAY AND GRAVEL 
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Ground-Water Information Center Site Report 
DALEY PATRICIA 
Location Information 
GWIC Id: 126231 
Location (TRS): 12N 19W 20 CD 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7780 
Longitude (dd): -114.0153 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 160.00 
Static Water Level (ft): 118.00 
Pumping Water Level (ft): 139.00 
Yield (gpm): 15.00 
Test Type: AIR 
Test Duration: 2.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: JEROMES FILE NO: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
3403 
ROTARY 
JEROME 
WWC249 
11/21/1991 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-2.0 
To 
160.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
o
 
o
 20.0 BENTONITE 
Completion Information1 
From To Dia 
# o f  
Openings 
Size of 
Openings Description 
135.0 145.0 6.0 3/16X1 
HOLTE 
PERFORATOR 
SLOTS 
Lithology Information 
From To Description 
0.0 135.0 GRAVEL- SILT AND SAND 
135.0 145.0 GRAVEL- SILTY SAND 
145.0 180.0 GREEN BEDROCK 
180.0 200.0 GREEN BEDROCK W/WATER 
1 - All diameters renorteri are inside diameter of the casino. 
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Ground-Water Information Center Site Report 
NELSON GENE 
Location Information 
GWIC Id: 127296 
Location (TRS): 12N 19W 20 CDA 
County (MT): MISSOULA 
DNRC Water Right: 82884 
PWS Id: 
Block: 
Addition: 
Lot: 3 
CANYON VILLAGE 
#3 
Source of Data: LOG 
Latitude (dd): 46.7790 
Longitude (dd): -114.0139 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 140.00 
Static Water Level (ft): 118.00 
Pumping Water Level (ft): 123.00 
Yield (gpm): 70.00 
Test Type: AIR 
Test Duration: 48.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: JEROME DRILLING FILE 3450 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
JEROME 
WWC249 
4/2/1992 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-2.0 
To 
140.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
p
 
b
 
20.0 BENTONITE 
Lithology Information 
Completion Information1 
From To Dia 
# o f  
Openings 
Size of 
Openings Description 
120.0 135.0 6.0 3/16X1 
HOLTE 
PERFORATOR 
SLOTS 
From To Description 
0.0 2.0 SOIL- COBBLES 
2.0 115.0 SAND- GRAVEL- SILT 
115.0 135.0 SAND- GRAVEL 
135.0 140.0 BEDROCK 
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Ground-Water Information Center Site Report 
GRAHM CHARLES 
Location Information 
GWIC Id: 66958 
Location (TRS): 12N 19W 20 DA 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: GW2 
Latitude (dd): 46.7818 
Longitude (dd): -114.0043 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 135.00 
Static Water Level (ft): 111.00 
Pumping Water Level (ft): 111.00 
Yield (gpm): 30.00 
Test Type: BAIL/PUMP 
Test Duration: 2.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-in Pressure: 
Geology/Aquifer: 
Well/Water Use: 
CHURN 
CAMP 
WWC007 
6/4/1968 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
-1.4 135.0 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
135.0 
To 
135.0 
Dia 
6.0 
# o f  
Openings 
Size of 
Openings Description 
OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 5.0 CLAY AND CHUNKS OF ROCK 
5.0 10.0 CLAY GRAVEL CHUNKS OF ROCK 
10.0 110.0 CLAY AND GRAVEL 
110.0 135.0 SAND GRAVEL WATER 
1 - All diampfprc; rennr+pd arp inside diampf-pr nf t*hp casinn. 
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Ground-Water Information Center Site Report 
KLAPWYCK WILLIAM 
Location Information 
GWIC Id: 66959 
Location (TRS): 12N 19W 20 DA 
County (MT): MISSOULA 
DNRC Water Right: 9958 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7818 
Longitude (dd): -114.0043 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 3570.00 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 139.00 
Static Water Level (ft): 106.00 
Pumping Water Level (ft): 135.00 
Yield (gpm): 30.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
CAMP 
WWC239 
10/4/1976 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-1.5 
To 
139.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
No Seal Records currently in GWIC 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
139.0 139.0 6.0 OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 110.0 TIGHT CLAY AND GRAVEL 
110.0 139.0 CLAY GRAVEL AND WATER 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
The Bureau warrants the accurate transmission of the data to the original end user. Retransmission of the data to other 
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TUCKER ALBERT JR. 
Plot this site on a topographic map 
Location Information 
GWIC Id: 66960 
Location (TRS): 12N 19W 20 DA 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
From To Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
-1.5 140.0 6.0 STEEL 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
140.0 140.0 6.0 OPEN 
BOTTOM * 
Source of Data: LOG 
Latitude (dd): 46.7818 
Longitude (dd): -114.0043 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 140.00 
Static Water Level (ft): 120.00 
Pumping Water Level (ft): 133.00 
Yield (gpm): 20.00 
Test Type: OTHER 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: JEROMES FILE NO: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
1131 
ROTARY 
JEROME 
WWC249 
11/3/1980 
112ALVM 
UNKNOWN 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
Lithology Information 
From To Description 
0.0 2.0 TOPSOIL 
2.0 120.0 CLAY AND GRAVEL 
120.0 140.0 GRAVEL 
1 - All rliampfprs rpnnt+pri arp inside diampt-pr of 1-hp rasinn. 
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Ground-Water Information Center Site Report 
HANSON HUMAN T 
Location Information 
GWIC Id: 66961 
Location (TRS): 12N 19W 20 DAC 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: LOST MINE 
Source of Data: LOG 
Latitude (dd): 46.7808 
Longitude (dd): -114.0056 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 137.80 
Static Water Level (ft): 110.00 
Pumping Water Level (ft): 125.00 
Yield (gpm): 30.00 
Test Type: AIR 
Test Duration: 7.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
CAMP 
WWC007 
3/22/1974 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
-1.5 137.8 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
137.8 
To 
137.8 
Dia 
6.0 
# o f  
Openings 
Size of 
Openings Description 
OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 0.5 TOPSOIL BOULDERS 
0.5 125.0 MED GRAVEL COARSE SAND BOULDERS AND CLAY 
125.0 137.8 MED GRAVEL COARSE SAND BOULDERS CLAY AND WATER 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
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Ground-Water Information Center Site Report 
KLAPWYK E.EDWARD 
Location Information 
GWIC Id: 66962 
Location (TRS): 12N 19W 20 DAD 
County (MT): MISSOULA 
DNRC Water Right: 8280 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7808 
Longitude (dd): -114.0029 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 3480.00 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 134.00 
Static Water Level (ft): 110.00 
Pumping Water Level (ft): 110.00 
Yield (gpm): 30.00 
Test Type: BAILER 
Test Duration: 2.50 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: CABLE 
Driller's Name: CKC 
Driller License: WWC185 
Completion Date (m/d/y): 4/5/1976 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
-1.0 134.0 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
134.0 
To 
134.0 
Dia 
6.0 
# o f  
Openings 
Size of 
Openings Description 
OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 1.0 TOPSOIL 
1.0 110.0 SAND GRAVEL AND CLAY 
110.0 134.0 SAND GRAVEL CLAY AND WATER 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
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Ground-Water Information Center Site Report 
KUBICHEK JAMES AND DARLENE 
Location Information 
GWIC Id: 145874 
Location (TRS): 12N 19W 20 DAD 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: TR 8 
LOST MINE 
Addition: SUBURBAN TRACTS 
#6 
Source of Data: LOG 
Latitude (dd): 46.7808 
Longitude (dd): -114.0029 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 
Static Water Level (ft): 
Pumping Water Level (ft): 
Yield (gpm): 
Test Type: 
Test Duration: 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
158.00 How Drilled: CABLE 
128.00 Driller's Name: CKC 
133.00 Driller License: WWC185 
20.00 Completion Date (m/d/y): 11/7/1994 
PUMP Special Conditions: DEEPENED 
2.00 Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: DOMESTIC 
COULD NOT LOCATE ORIGINAL WELL LOG. 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-1.5 
To 
158.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
o
 
o
 18.0 BENTONITE 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
158.0 158.0 6.0 OPEN BOTTOM * 
Lithology Information 
From To Description 
0.0 134.0 ORIGINAL WELL COULD NOT LOCATE ORIGINAL 
134.0 137.0 SAND GRAVEL AND WATER 
137.0 156.0 SAND GRAVEL AND CLAY 
156.0 158.0 SAND GRAVEL AND WATER 
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WERNER ROGER 
Location Information 
GWIC Id: 66966 
Location (TRS): 12N 19W 20 DB 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Well Construction and Performance Data 
Plot this site on a topographic map 
Source of Data: LOG 
Latitude (dd): 46.7818 
Longitude (dd): -114.0098 
Geo method: TRS-SEC 
Datum: NAD27 
Altitude (feet): 3520.00 
Certificate of 
Survey: 
Type of Site: WELL 
Total Depth (ft): 137.00 
Static Water Level (ft): 113.00 
Pumping Water Level (ft): 126.00 
Yield (gpm): 30.00 
Test Type: AIR 
Test Duration: 4.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
CABLE 
LIBERTY 
WWC052 
2/18/1972 
112ALVM 
DOMESTIC 
IRRIGATION 
STOCKWATER 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
-2.3 137.0 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
137.0 
To 
137.0 
Dia 
6.0 
# o f  
Openings 
Size of 
Openings Description 
OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 17.0 GRAY GRAVELS WITH COBBLESTONES AND BOULDERS MIXED 
17.0 25.0 TAN GRAVEL WITH COBBLESTONE AND BOULDERS MIXED IN 
25.0 65.0 LIGHT GRAY SILTY GRAVEL WITH COBBLESTONES AND BOUL 
65.0 126.0 TAN GRAVEL WITH COBBLESTONES AND BOULDERS MIXED IN 
126.0 131.0 SILTY SAND AND GRAVEL SEEP 
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Ground-Water Information Center Site Report 
DALEY HOWARD W. 
Location Information 
GWIC Id: 66965 
Location (TRS): 12N 19W 20 DB 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: GW2 
Latitude (dd): 46.7818 
Longitude (dd): -114.0098 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 146.00 
Static Water Level (ft): 95.00 
Pumping Water Level (ft): 95.00 
Yield (gpm): 60.00 
Test Type: BAILER 
Test Duration: 4.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: CHURN 
Driller's Name: CAMP 
Driller License: WWC007 
Completion Date (m/d/y): 5/24/1973 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: IRRIGATION 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
-2.0 145.8 8.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
113.0 
To 
133.0 
Dia 
8.0 
# of 
Openings 
Size of 
Openings 
3/8X3 
Description 
MILLS KNIFE 
Lithology Information 
From To Description 
0.0 34.0 CLAY AND GRAVEL 
34.0 36.0 CLAY GRAAVEL TRACE OF WATER 
36.0 103.0 CLAY AND GRAVEL 
103.0 133.0 SAND GRAVEL AND WATER 
133.0 137.0 YELLOW CLAY AND GRAVEL 
137.0 145.8 BROKEN ROCK 
1 - All diameters renorteri are inside diameter nf the rasinn. 
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Ground-Water Information Center Site Report 
KARLEN CURT 
Location Information 
GWIC Id: 66967 
Location (TRS): 12N 19W 20 DBC 
County (MT): MISSOULA 
DNRC Water Right: 147957 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7808 
Longitude (dd): -114.0111 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 200.00 
Static Water Level (ft): 129.00 
Pumping Water Level (ft): 138.00 
Yield (gpm): 20.00 
Test Type: AIR 
Test Duration: 3.50 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
JEROME 
WWC249 
9/15/1987 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-2.0 
120.0 
To 
145.0 
200.0 
Dia 
6.0 
4.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
PVC 
Annular Seal Information 
From To Description 
o
 
o
 20.0 BENTONITE 
Completion Information1 
From To Dia 
# o f  
Openings 
Size of 
Openings Description 
140.0 180.0 4.0 4 INCH 
Lithology Information 
From To Description 
0.0 129.0 SAND AND GRAVEL 
129.0 145.0 SAND GRAVEL WITH WATER 
145.0 200.0 BROWN AND GREEN BEDROCK WITH WATER 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
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Ground-Water Information Center Site Report 
GRAHAM CHARLES 
Location Information 
GWIC Id: 66964 
Location (TRS): 12N 19W 20 DB 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: GW2 
Latitude (dd): 46.7818 
Longitude (dd): -114.0098 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 135.00 
Static Water Level (ft): 117.00 
Pumping Water Level (ft): 117.00 
Yield (gpm): 20.00 
Test Type: BAIL/PUMP 
Test Duration: 2.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
CHURN 
CAMP 
WWC007 
11/10/1969 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
-1.0 135.0 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
135.0 
To 
135.0 
Dia 
6.0 
# of 
Openings 
Size of 
Openings Description 
OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 1.0 BLACK DIRT AND GRAVEL 
1.0 18.0 CLAY GRAVEL AND ROCK 
18.0 28.0 CLAY AND GRAVEL 
28.0 30.0 CLAY GRAVEL TRACE OF WATER 
30.0 36.0 CLAY SAND AND GRAVEL 
36.0 124.0 CLAY ROCK AND GRAVEL 
124.0 133.0 SAND GRAVEL AND WATER 
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Ground-Water Information Center Site Report 
CAMPBELL ROBERT 
Location Information 
GWIC Id: 706251 
Location (TRS): 12N 19W 20 DBDC 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: USGS 
Latitude (dd): 46.7811 
Longitude (dd): -114.0086 
Geomethod: MAP 
Datum: NAD27 
Altitude (feet): 3560.00 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 130.00 
Static Water Level (ft): 
Pumping Water Level (ft): 
Yield (gpm): 
Test Type: 
Test Duration: 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 1/1/1975 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
0.0 
To 
130.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information Completion Information1 
No Seal Records currently in GWIC. No Completion Records currently in GWIC. 
Lithology Information 
No Lithology Records currently in GWIC. 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
The Bureau warrants the accurate transmission of the data to the original end user. Retransmission of the data to other 
users is discouraged and the Bureau claims no responsibility if the material is retransmitted. Note: non-reported casing, 
completion, and lithologic records may exist in paper files at GWIC. 
170 
Montana Bureau of Mines and Geology 
Ground-Water Information Center Site Report 
NELSON LEON 
Plot this site on a topographic map 
Location Information 
GWIC Id: 66963 
Location (TRS): 12N 19W 20 DB 
County (MT): MISSOULA 
DNRC Water Right: 5462 
PWS Id: 
Block: 
No Hole Diameter Records currently in GWIC. From To Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
-1.5 138.5 6.0 STEEL 
Annular Seal Information Completion Information1 
No Seal Records currently in GWIC. From To Dia 
# of 
Openings 
Size of 
Openings Description 
138.5 138.5 6.0 
OPEN 
BOTTOM * 
Source of Data: LOG 
Latitude (dd): 46.7818 
Longitude (dd): -114.0098 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 138.50 
Static Water Level (ft): 111.00 
Pumping Water Level (ft): 117.00 
Yield (gpm): 20.00 
Test Type: AIR 
Test Duration: 2.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: ROTARY 
Driller's Name: CAMP 
Driller License: WWC007 
Completion Date (m/d/y): 3/14/1975 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: DOMESTIC 
Hole Diameter Information Casing Information1 
Lithology Information 
From To Description 
0.0 1.0 TOPSOIL 
1.0 122.0 GRAVEL AND CLAY 
122.0 138.5 GRAVEL CLAY WATER 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
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Ground-Water Information Center Site Report 
WERNER ROGER 
Location Information 
GWIC Id: 66968 
Location (TRS): 12N 19W 20 DC 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7780 
Longitude (dd): -114.0098 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 140.10 
Static Water Level (ft): 108.00 
Pumping Water Level (ft): 110.00 
Yield (gpm): 30.00 
Test Type: AIR 
Test Duration: 11.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
CAMP 
WWC007 
3/19/1974 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information 
From To 
-1.5 140.1 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information 
From 
140.1 
To 
140.1 
Dia 
6.0 
# of 
Openings 
Size of 
Openings Description 
OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 0.5 TOPSOIL MED GRAVEL 
0.5 126.0 MED GRAVEL COARSE SAND AND CLAY 
126.0 140.1 MED GRAVEL COARSE SAND WATER CLAY 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
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JOHNSON TED 
Location Information 
GWIC Id: 66969 
Location (TRS): 12N 19W 20 DD 
County (MT): MISSOULA 
DNRC Water Right: 16950 
PWS Id: 
Block: 
Lot: 
Addition: 
Well Construction and Performance Data 
Plot this site on a topographic map 
Source of Data: LOG 
Latitude (dd): 46.7780 
Longitude (dd): -114.0043 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Total Depth (ft): 132.50 
Static Water Level (ft): 116.00 
Pumping Water Level (ft): 130.00 
Yield (gpm): 15.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
CAMP 
WWC239 
9/18/1977 
DEEPENED 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
-1.5 132.5 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
132.5 
To 
132.5 
Dia 
6.0 
# of 
Openings 
Size of 
Openings Description 
OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 112.5 PREVIOUS WELL 
112.5 124.0 CLAY AND GRAVEL 
124.0 132.5 CLAY GRAVEL AND WATER 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
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Ground-Water Information Center Site Report 
DAVIS WARREN 
Location Information 
GWIC Id: 123180 
Location (TRS): 12N 19W 21 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: C 
Addition: COS 1102A 
Well Construction and Performance Data 
Plot this site on a topographic map 
Source of Data: LOG 
Latitude (dd): 46.7838 
Longitude (dd): -113.9922 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Total Depth (ft): 182.00 
Static Water Level (ft): 120.00 
Pumping Water Level (ft): 155.00 
Yield (gpm): 20.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
CAMP 
WWC007 
6/13/1991 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
From 
0.0 
To 
20.0 
Description 
BENTONITE SURF SEAL 
Casing Information1 
From To 
-1.5 160.0 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
140.0 
To 
160.0 
Dia 
6.0 
# of 
Openings 
Size of 
Openings 
1/8 
Description 
PULL DOWN 
SLOTS 
Lithology Information 
From To Description 
0.0 137.0 CLAY- SAND AND GRAVEL 
137.0 144.0 CLAY- SAND- GRAVEL AND WATER 
144.0 160.0 BROKEN ROCK AND WATER 
160.0 182.0 SOFT ROCK AND SEEPS OF WATER 
1 - All rliampterc rpnnrtprl arp inside rliampfpr nf fhp rasinn. 
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Ground-Water Information Center Site Report 
DUKE RICHARD 
Location Information 
GWIC Id: 66977 
Location (TRS): 12N 19W 21 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7838 
Longitude (dd): -113.9922 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 140.00 
Static Water Level (ft): 120.00 
Pumping Water Level (ft): 139.00 
Yield (gpm): 20.00 
Test Type: OTHER 
Test Duration: 5.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: JEROMES FILE NO: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
1809 
ROTARY 
JEROME 
WWC249 
10/23/1986 
400BELT 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-1.0 
To 
140.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information Completion Information1 
No Seal Records currently in GWIC. No Completion Records currently in GWIC. 
Lithology Information 
From To Description 
0.0 1.0 SOIL 
1.0 120.0 SAND AND GRAVEL 
120.0 140.0 SAND GRAVEL WITH WATER 
140.0 180.0 ROCK WITH WATER 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
The Bureau warrants the accurate transmission of the data to the original end user. Retransmission of the data to other 
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DUNN JIM 
Plot this site on a topographic map 
Location Information 
GWIC Id: 66976 
Location (TRS): 12N 19W 21 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 6 
Lot: A 
Addition: CANYON VILLAGE 
Source of Data: LOG 
Latitude (dd): 46.7838 
Longitude (dd): -113.9922 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 137.70 
Static Water Level (ft): 112.00 
Pumping Water Level (ft): 135.00 
Yield (gpm): 10.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
CAMP 
WWC007 
10/31/1979 
112ALVM 
UNKNOWN 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
1.5 137.7 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
137.7 
To 
137.7 
Dia 
6.0 
# o f  
Openings 
Size of 
Openings Description 
OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 124.0 CLAY GRAVEL AND BROKEN ROCK 
124.0 133.0 CLAY GRAVEL SAND BROKEN ROCK AND SEEPS OF WATER 
133.0 
139.0 
139.0 
140.0 
CLAY GRAVEL SAND BROKEN ROCK AND WATER 
ROCK 
1 - All diampfprc rpnnt+pd arp inside diampt-pr of fhp rasinn. 
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MALLERY JIM 
Plot this site on a topographic map 
Location Information 
GWIC Id: 66980 
Location (TRS): 12N 19W 21 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
From To Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
0.0 115.0 5.0 STEEL 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
115.0 115.0 5.0 OPEN 
BOTTOM * 
Source of Data: GW2 
Latitude (dd): 46.7838 
Longitude (dd): -113.9922 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 115.00 
Static Water Level (ft): 87 00 
Pumping Water Level (ft): 89.00 
Yield (gpm): 14.00 
Test Type: PUMP 
Test Duration: 2.50 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
CHURN 
FARRELL 
WWC014 
5/3/1965 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
Lithology Information 
From To Description 
0.0 1.0 TOPSOIL 
1.0 103.0 GRAVEL CLAY 
103.0 114.0 WATER SAND AND GRAVEL 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
177 
Montana Bureau of Mines and Geology Plot this site on a topographic map 
Ground-Water Information Center Site Report 
MCCLAY GLENN W 
Location Information 
GWIC Id: 66979 
Location (TRS): 12N 19W 21 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: GW2 
Latitude (dd): 46.7838 
Longitude (dd): -113.9922 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 3142.00 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 137.00 
Static Water Level (ft): 92.00 
Pumping Water Level (ft): 112.00 
Yield (gpm): 75.00 
Test Type: AIR 
Test Duration: 2.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: CABLE 
Driller's Name: LIBERTY 
Driller License: WWC052 
Completion Date (m/d/y): 5/6/1965 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: DOMESTIC 
IRRIGATION 
STOCKWATER 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
-1.0 137.0 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
137.0 
To 
137.0 
Dia 
6.0 
# of 
Openings 
Size of 
Openings Description 
OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 2.0 BLACK DIRT 
2.0 18.0 GRAVEL AND BOULDERS MIXED WITH GRAY SILTY CLAY 
18.0 85.0 GRAVEL AND BROKEN ROCK IMBEDDED IN TAN CLAY 
85.0 92.0 TAN CLAY WITH SOME GRAVEL IMBEDDED 
92.0 134.0 FINE SAND AND GRAVEL 
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RYMAL DAVID 
Plot this site on a topographic map 
Location Information 
GWIC Id: 66972 
Location (TRS): 12N 19W 21 
County (MT): MISSOULA 
DNRC Water Right: 18198 
PWS Id: 
Block: 
From To Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
-2.0 150.0 6.0 STEEL 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
150.0 150.0 6.0 OPEN BOTTOM * 
Source of Data: LOG 
Latitude (dd): 46.7838 
Longitude (dd): -113.9922 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 150.00 
Static Water Level (ft): 100.00 
Pumping Water Level (ft): 110.00 
Yield (gpm): 32.00 
Test Type: AIR 
Test Duration: 1.50 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: JEROME FILE NO: 
How Drilled: ROTARY 
Driller's Name: JEROME & OKEEFE 
Driller License: WWC249 
Completion Date (m/d/y): 8/19/1977 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: DOMESTIC 
454-A 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
Lithology Information 
From To Description 
0.0 5.0 TOPSOIL 
5.0 100.0 SAND AND GRAVEL 
100.0 135.0 BROKEN ROCK 130 FEET 10 GPM 
135.0 140.0 CLAY 
140.0 160.0 GRAVEL AND BROKEN ROCK 
1 - All diameters rennrted are inside diameter nf the rasinn. 
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Ground-Water Information Center Site Report 
SCHMALT KEN 
Location Information 
GWIC Id: 66974 Source of Data: LOG 
Location (TRS): 12N 19W 21 Latitude (dd): 46.7838 
County (MT): MISSOULA Longitude (dd): -113.9922 
DNRC Water Right: Geomethod: TRS-SEC 
PWS Id: Datum: NAD27 
Block: Altitude (feet): 
. . Certificate of Lot: -
Survey: 
Addition: Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 140.00 
Static Water Level (ft): 114.00 
Pumping Water Level (ft): 125.00 
Yield (gpm): 20.00 
Test Type: AIR 
Test Duration: 0.50 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: JEROME FILE NO: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
489 
ROTARY 
JEROME 
WWC249 
10/12/1977 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-2.0 
To 
140.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
No Seal Records currently in GWIC. 
Completion Information1 
From To Dia 
# o f  
Openings 
Size of 
Openings Description 
140.0 140.0 6.0 OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 140.0 SAND AND GRAVEL 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
The Bureau warrants the accurate transmission of the data to the original end user. Retransmission of the data to other 
users is discouraged and the Bureau claims no responsibility if the material is retransmitted. Note: non-reported casing, 
completion, and lithologic records may exist in paper files at GWIC. 
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THOMPSON MELVIN 
Plot this site on a topographic map 
Location Information 
GWIC Id: 66970 
Location (TRS): 12N 19W 21 
County (MT): MISSOULA 
DNRC Water Right: 19896 
PWS Id: 
Block: 
From To Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
-1.5 139.0 6.0 STEEL 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
139.0 139.0 6.0 OPEN BOTTOM * 
Source of Data: LOG 
Latitude (dd): 46.7838 
Longitude (dd): -113.9922 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 139.00 
Static Water Level (ft): 117.00 
Pumping Water Level (ft): 139.00 
Yield (gpm): 15.00 
Test Type: AIR 
Test Duration: 1.50 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
CAMP 
WWC239 
3/13/1978 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
Lithology Information 
From To Description 
0.0 80.0 CLAY GRAVEL COBBLESTONES 
80.0 128.0 CLAY AND GRAVEL 
128.0 139.0 CLAY GRAVEL AND WATER 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
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Ground-Water Information Center Site Report 
DEREMER FLOYD 
Location Information 
GWIC Id: 66982 
Location (TRS): 12N 19W 21 AB 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 1 
Addition: 
Source of Data: GW2 
Latitude (dd): 46.7894 
Longitude (dd): -113.9896 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 132.10 
Static Water Level (ft): 105.00 
Pumping Water Level (ft): 105.00 
Yield (gpm): 15.00 
Test Type: PUMP 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: CHURN 
Driller's Name: CAMP 
Driller License: WWC007 
Completion Date (m/d/y): 3/1/1965 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
1.0 132.1 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
132.1 
To 
132.1 
Dia 
6.0 
# of 
Openings 
Size of 
Openings Description 
OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 1.0 TOPSOIL 
1.0 70.0 BROKEN ROCK AND CLAY 
70.0 110.0 LOOSE SAND GRAVEL AND CLAY 
110.0 114.0 SAND GRAVEL AND WATER 
114.0 118.0 CLAY AND GRAVEL 
118.0 122.0 SAND GRAVEL AND WATER 
122.0 129.0 CLAY AND GRAVEL 
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Ground-Water Information Center Site Report 
SMITH VINCE 
Location Information 
GWIC Id: 66971 
Location (TRS): 12N-19W 21 AB 
County (MT): MISSOULA 
DNRC Water Right: 20324 
PWS Id: 
Block: 
Lot: 6 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7894 
Longitude (dd): -113.9896 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 150.00 
Static Water Level (ft): 117.00 
Pumping Water Level (ft): 
Yield (gpm): 25.00 
Test Type: AIR 
Test Duration: 1.50 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: JEROME FILE NO: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
694 
ROTARY 
JEROME 
WWC240 
10/4/1996 
DEEPENED 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-2.0 
To 
150.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
p
 
b
 o
i b
 BENTONITE 
Completion Information1 
From To Dia 
# o f  
Openings 
Size of 
Openings Description 
150.0 150.0 6.0 OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 130.0 SAND & GRAVEL 
130.0 150.0 GRAVEL W/ WATER CLAY SEAMS 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
The Bureau warrants the accurate transmission of the data to the original end user. Retransmission of the data to other 
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Ground-Water Information Center Site Report 
WEBBER PATRICIA 
Location Information 
GWIC Id: 189443 
Location (TRS): 12N 19W 21 AB 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7894 
Longitude (dd): -113.9896 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 140.00 
Static Water Level (ft): 44.00 
Pumping Water Level (ft): 
Yield (gpm): 20.00 
Test Type: AIR 
Test Duration: 2.00 
Drill Stem Setting (ft): 130.00 
Recovery Water Level (ft): 94.00 
Recovery Time (hrs): 0.25 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
JEROME'S 
WWC600 
4/26/2001 
112ALVM 
DOMESTIC 
Hole Diameter Information 
From To Diameter 
0.0 140.0 6.0 
Casing Information1 
From 
-2.0 
To 
140.0 
Dia 
6.0 
Wall 
Thickness 
0.202 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
o
 
b
 
°
 
b
 BENTONITE 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
118.0 128.0 6.0 3/16X1 
HOLTE 
PERFORATOR 
SLOTS 
Lithology Information 
From To Description 
0.0 3.0 TOPSOIL 
3.0 44.0 MULTICOLORED GRAVEL AND COBBLES 
44.0 51.0 GRAVEL 
51.0 96.0 TAN CLAY/ GRAVEL AND COBBLES 
96.0 128.0 TAN ORANGE CLAY/ GRAVEL 
128.0 140.0 FRACTURED GRAY ROCK 
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Ground-Water Information Center Site Report 
HAINES ERIC & KIM 
Location Information 
GWIC Id: 187489 
Location (TRS): 12N 19W 21 BD 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7857 
Longitude (dd): -113.9948 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 220.00 
Static Water Level (ft): 88.00 
Pumping Water Level (ft): 
Yield (gpm): 5.50 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 180.00 
Recovery Water Level (ft): 5.50 
Recovery Time (hrs): 
Well Notes: 
How Drilled: ROTARY 
Driller's Name: CAMP 
Driller License: WWC007 
Completion Date (m/d/y): 10/12/2000 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 400BELT 
Well/Water Use: DOMESTIC 
Hole Diameter Information 
From To Diameter 
0.0 220.0 6.0 
Annular Seal Information 
From To Description 
o
 
b
 
o
 
b
 BENTONITE 
Lithology Information 
Casing Information1 
From 
-2.0 
30.0 
To 
40.0 
220.0 
Dia 
To 
5.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
'STEEL 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
180.0 200.0 5.0 PERFORATED CASING 
From To Description 
0.0 70.0 CLAY GRAVEL BROKEN ROCK 
70.0 75.0 ROCK CLAY 
75.0 85.0 ROCK CLAY SEEPS OF WATER 
85.0 170.0 ROCK CLAY 
170.0 200.0 ROCK CLAY SEEPS OF WATER 
200.0 220.0 ROCK CLAY 
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Ground-Water Information Center Site Report 
SORENSON BOB 
Location Information 
GWIC Id: 66984 
Location (TRS): 12N 19W 21 C 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Well Construction and Performance Data 
Plot this site on a topographic map 
Source of Data: GW2 
Latitude (dd): 46.7801 
Longitude (dd): -113.9974 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Total Depth (ft): 127.00 
Static Water Level (ft): 106.00 
Pumping Water Level (ft): 125.00 
Yield (gpm): 20.00 
Test Type: PUMP 
Test Duration: 3.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
CHURN 
WILLIAMS 
WWC151 
10/13/1970 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
0.0 127.0 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
127.0 
To 
127.0 
Dia 
6.0 
# of 
Openings 
Size of 
Openings Description 
OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 6.0 WELL PIT 
6.0 111.0 TAN CLAY SAND AND GRAVEL 
111.0 127.0 WATER SAND AND GRAVEL 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
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Ground-Water Information Center Site Report 
TORGERSON DALE 
Plot this site on a topographic map 
Location Information 
GWIC Id: 66985 
Location (TRS): 12N 19W 21 C 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
From To Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
-0.7 128.7 6.0 STEEL 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
128.7 128.7 6.0 OPEN 
BOTTOM * 
Source of Data: GW2 
Latitude (dd): 46.7801 
Longitude (dd): -113.9974 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 128.70 
Static Water Level (ft): 98.00 
Pumping Water Level (ft): 98.00 
Yield (gpm): 30.00 
Test Type: BAILER 
Test Duration: 2.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
CHURN 
CAMP 
WWC007 
4/25/1968 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
Lithology Information 
From To Description 
0.0 53.0 SAND GRAVEL AND CLAY 
53.0 58.0 CLAY 
58.0 98.0 SAND GRAVEL AND CLAY 
98.0 128.0 SAND GRAVEL AND WATER WITH SOME STREAKS OF CLAY 
1 - All diampfprc; rpnnrted arp inside diampt-pr nf fhp rasinn. 
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Ground-Water Information Center Site Report 
BARTHOLET JIM 
Plot this site on a topographic map 
Location Information 
GWIC Id: 66986 
Location (JRS)\ 12N 19W 21 CA 
County (MT): MISSOULA 
DNRC Water Right: 11450 
PWS Id: 
Block: 
From To Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
-1.0 140.0 6.0 STEEL 
Completion Information1 
From To Dia 
# o f  
Openings 
Size of 
Openings Description 
140.0 140.0 6.0 OPEN 
BOTTOM * 
Source of Data: LOG 
Latitude (dd): 46.7820 
Longitude (dd): -113.9948 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 3620.00 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 140.00 
Static Water Level (ft): 113.00 
Pumping Water Level (ft): 135.00 
Yield (gpm): 15.00 
Test Type: AIR 
Test Duration: 2.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: JEROME FILE NO: 
How Drilled: ROTARY 
Driller's Name: JEROME & OKEEFE 
Driller License: WWC249 
Completion Date (m/d/y): 4/3/1975 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: DOMESTIC 
11450 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
Lithology Information 
From To Description 
0.0 2.0 SOIL 
2.0 30.0 GRAVEL 
30.0 60.0 GRAVEL AND CLAY 
60.0 120.0 GRAVEL 
120.0 140.0 GRAVEL WITH WATER 
1 - All riiampf-prq rpnnr+pd arp inside diampt-pr nf 1+ip rasinn. 
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Ground-Water Information Center Site Report 
BEIERLE GOTTLIEB 
Location Information 
GWIC Id: 
Location (TRS): 
County (MT): 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Well Construction and Performance Data 
Total Depth (ft): 
Static Water Level (ft): 
Pumping Water Level (ft): 
Yield (gpm): 
Test Type: 
Test Duration: 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
Plot this site on a topographic map 
Source of Data: LOG 
Latitude (dd): 46.7829 
Longitude (dd): -113.9961 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
ROTARY 
JEROME 
WWC249 
8/21/1993 
112ALVM 
DOMESTIC 
From To Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
-2.0 160.0 6.0 STEEL 
From 
0.0 
To 
20.0 
Description 
BENTONITE 
Completion Information1 
From 
140.0 
To 
150.0 
Dia 
6.0 
# o f  
Openings 
Size of 
Openings 
3/16X1 
Description 
HOLTE 
PERFORATOR 
SLOTS 
Lithology Information 
From To Description 
0.0 2.0 SOIL 
2.0 128.0 SILT- SAND- GRAVEL 
128.0 160.0 FRACTURED ROCK- GRAVEL 
137496 
12N 19W 21 CAB 
MISSOULA 
160.00 How Drilled: 
130.00 Driller's Name: 
Driller License: 
15.00 Completion Date (m/d/y): 
AIR Special Conditions: 
1.00 Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
JEROME FILE 5774 
i Casing Information1 
1 - All riiamp+pr<; rpnnr+prl arp insirie riiamptpr nf 1*hp raqinn. 
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CHOPP TIM 
Plot this site on a topographic map 
Location Information 
GWIC Id: 66978 
Location (TRS): 12N 19W 21 CAB 
County (MT): MISSOULA 
DNRC Water Right: 89406 
PWS Id: 
Block: 
Lot: 5 
Addition: CANYON VILLAGE 
Source of Data: LOG 
Latitude (dd): 46.7829 
Longitude (dd): -113.9961 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 140.00 
Static Water Level (ft): 112.00 
Pumping Water Level (ft): 125.00 
Yield (gpm): 25.00 
Test Type: AIR 
Test Duration: 1.50 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: JEROMES FILE NO: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
1711 
ROTARY 
JEROME 
WWC249 
3/20/1986 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
-2.0 140.0 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
125.0 
To 
135.0 
Dia 
6.0 
# of 
Openings 
Size of 
Openings Description 
PERFORATED 
CASING 
Lithology Information 
From To Description 
0.0 3.0 SOIL 
3.0 115.0 DRY GRAVEL 
115.0 135.0 GRAVEL W/WATER 
135.0 150.0 BEDROCK 
1 - All diampfpre; rpnnr+prl arp inside diampfpr nf fhp ra«;inn. 
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FAHRNI STEVE 
Location Information 
GWIC Id: 66987 
Location (TRS): 12N 19W 21 CACA 
County (MT): MISSOULA 
DNRC Water Right: 5494 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7823 
Longitude (dd): -113.9941 
Geomethod: NAV-GPS 
Datum: NAD27 
Altitude (feet): 3620.00 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 149.00 
Static Water Level (ft): 119.00 
Pumping Water Level (ft): 131.00 
Yield (gpm): 35.00 
Test Type: BAILER 
Test Duration: 6.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
CABLE 
LIBERTY 
WWC052 
3/3/1975 
112ALVM 
DOMESTIC 
STOCKWATER 
Well Notes: MIKE BREIDENBACH 251-4106(LANDLQRD) 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-2.0 
To 
149.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
No Seal Records currently in GWIC. 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
149.0 149.0 6.0 OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 1.0 TOPSOIL 
1.0 19.0 BROWN DIRT ANGULAR ROCK COBBLESTONE & BOULDERS 
19.0 38.0 LIGHT BROWN CLAY BROKEN ROCK MIXED IN 
38.0 61.0 GRAY CLAY AND BROKEN ROCK 
61.0 132.0 BROKEN ROCK GRAVEL AND COBBLESTONES MIXED IN BROWN CLAY 
132.0 133.0 CLEAN GRAVEL AND BROKEN ROCK 10 GPM 
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CORN JAMES W. 
Location Information 
GWIC Id; 183537 
Location (TRS): 12N 19W 21 CB 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7820 
Longitude (dd): -114.0000 
Geo method: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 160.00 
Static Water Level (ft): 116.00 
Pumping Water Level (ft): 106.00 
Yield (gpm): 50.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 106.00 
Recovery Time (hrs): 0.08 
Well Notes: 
How Drilled: ROTARY 
Driller's Name: JEROME 
Driller License: WWC600 
Completion Date (m/d/y): 6/10/2000 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: DOMESTIC 
Hole Diameter Information 
From To Diameter 
o
 
o
 160.0 6.0 
Casing Information1 
From 
-2.0 
To 
160.0 
Dia 
To 
Wall 
Thickness 
0.250 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
o
 
o
 
o
 
o
 BENTONITE 
Completion Information1 
From To Dia 
# o f  
Openings 
Size of 
Openings Description 
141.0 151.0 6.0 3/16X3 
HOLTE 
PERFORATOR 
SLOTS 
Lithology Information 
From To Description 
0.0 1.0 SOIL AND GRAVEL 
1.0 106.0 CLAY SAND AND GRAVEL/ MOIST LAYERS 
106.0 116.0 CLAY AND SOME GRAVEL 
116.0 153.0 GRAVEL SAND LIGHT TAN AND ORANGE CLAY/ WATER 
153.0 160.0 GRAY BEDROCK 
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GEORGE NEVA MCRAE 
Location Information 
GWIC Id: 183538 
Location (TRS): 12N 19W 21 CB 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Well Construction and Performance Data 
Plot this site on a topographic map 
Source of Data: LOG 
Latitude (dd): 46.7820 
Longitude (dd): -114.0000 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Total Depth (ft): 160.00 
Static Water Level (ft): 114.00 
Pumping Water Level (ft): 104.00 
Yield (gpm): 43.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 104.00 
Recovery Time (hrs): 0.25 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
JEROME 
WWC600 
6/21/2000 
112ALVM 
DOMESTIC 
Hole Diameter Information 
From To Diameter 
°
 
o
 160.0 6.0 
Casing Information1 
From 
-2.0 
To 
160.0 
Dia 
6.0 
Wall 
Thickness 
0.250 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
°
l
 o
 
°
 
o
 BENTONITE 
Completion Information1 
From To Dia 
# o f  
Openings 
Size of 
Openings Description 
140.0 150.0 6.0 3/16X1 
HOLTE 
PERFORATOR 
SLOTS 
Lithology Information 
From To Description 
0.0 2.0 SOIL AND GRAVEL 
2.0 117.0 CLAY SAND AND GRAVEL/ MOIST LAYERS 
117.0 128.0 SAND AND GRAVEL 
128.0 139.0 ORANGE CLAY AND GRAVEL 
139.0 151.0 ORANGE AND TAN CLAY SAND AND GRAVEL 
151.0 160.0 GRAY BEDROCK 
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RICHARDSON RICHARD OR DEBRA 
Location Information 
GWIC Id: 167753 
Location (TRS): 12N 19W 21 CB 
County (MT): MISSOULA 
DNRC Water Right: 6871 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7820 
Longitude (dd): -114.0000 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 160.00 
Static Water Level (ft): 
Pumping Water Level (ft): 108.00 
Yield (gpm): 75.00 
Test Type: AIR 
Test Duration: 0.05 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
JEROME 
WWC002 
7/28/1998 
NEW 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
2.0 
To 
160.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
°
 
o
 
°
 
o
 BENTONITE 
Completion Information1 
From To Dia 
# o f  
Openings 
Size of 
Openings Description 
147.0 152.0 6.0 
Lithology Information 
From To Description 
0.0 2.0 SOIL GRAVEL 
2.0 95.0 CLAY SAND GRAVEL MOIST LAYERS 
95.0 151.0 SAND BROKEN ROCK GRAVEL 
151.0 160.0 GRAY ROCK 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
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GOLDSBY RICHARD & J 
Location Information 
GWIC Id: 66988 
Location (TRS): 12N 19W 21 CBD 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7810 
Longitude (dd): -113.9987 
Geo method: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 166.30 
Static Water Level (ft): 94.00 
Pumping Water Level (ft): 163.00 
Yield (gpm): 25.00 
Test Type: AIR 
Test Duration: 6.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: CABLE 
Driller's Name: LIBERTY 
Driller License: WWC052 
Completion Date (m/d/y): 8/12/1974 
Special Conditions: 
Is Well Flowing?: 
Shut-in Pressure: 
Geology/Aquifer: 400BELT 
Well/Water Use: DOMESTIC 
STOCKWATER 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-2.0 
To 
166.3 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
0.0 23.0 PUDDLE CLAY 
Completion Information1 
From To Dia 
# o f  
Openings 
Size of 
Openings Description 
133.0 165.0 6.0 MILLS KNIFE 
Lithology Information 
From To Description 
0.0 1.5 BLACK TOPSOIL 
1.5 3.0 BLACK TOPSOIL W/COBBLESTONES SCATTERED THROUGH OUT 
3.0 7.0 SAND GRAVEL COBBLESTONES AND SMALL BOULDERS 
7.0 14.0 GRAVEL AND COBBLESTONES EMBEDDED IN BROWN CLAY 
14.0 17.0 SMALL GRAVELS EMBEDDED IN LIGHT BROWN CLAY 
170 61.0 GRAVEL AND COBBLESTONES MIXED IN BROWN CLAY 
61.0 72.0 SOFT BROWN CLAY WITH SMALL GRAVELS MIXED IN 
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FOX JAMES 
Location Information 
GWIC Id: 66989 
Location (TRS): 12N 19W 21 CBDB 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Well Construction and Performance Data 
Plot this site on a topographic map 
Source of Data: GW2 
Latitude (dd): 46.7815 
Longitude (dd): -113.9993 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Total Depth (ft): 131.00 
Static Water Level (ft): 104.00 
Pumping Water Level (ft): 105.00 
Yield (gpm): 12.00 
Test Type: PUMP 
Test Duration: 1.50 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
CHURN 
FARRELL 
WWC014 
8/24/1965 
112ALVM 
DOMESTIC 
IRRIGATION 
STOCKWATER 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
0.0 131.0 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
131.0 
To 
131.0 
Dia 
6.0 
# of 
Openings 
Size of 
Openings Description 
OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 105.0 CLAY SAND GRAVEL 
105.0 130.0 SAND AND WATER 
130.0 131.0 WATER AND GRAVEL 
1 - All diamptprc; rpnnr+pri arp inside riiampfpr nf Hip ra«;inn. 
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PAUL STEVEN 
Location Information 
GWIC Id: 66983 
Location (TRS): 12N 19W 21 AC 
County (MT): MISSOULA 
DNRC Water Right: 22578 
PWS Id: 
Block: 
Lot: TR 1 
Addition: CANYON VILLAGE 
Source of Data: LOG 
Latitude (dd): 46.7857 
Longitude (dd): -113.9896 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 146.00 
Static Water Level (ft): 110.00 
Pumping Water Level (ft): 120.00 
Yield (gpm): 35.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: JEROME FILE NO: 
How Drilled: ROTARY 
Driller's Name: JEROME & OKEEFE 
Driller License: WWC249 
Completion Date (m/d/y): 9/28/1978 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: DOMESTIC 
758 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
-1.0 146.0 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
115.0 
To 
146.0 
Dia 
6.0 
# o f  
Openings 
Size of 
Openings Description 
1/2 INCH 
HOLES 
Lithology Information 
From To Description 
0.0 120.0 SAND AND GRAVEL 
120.0 146.0 SAND GRAVEL AND CLAY 
146.0 160.0 ROCK 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
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CARLSON CLINTON AND SALLY 
Location Information 
GWIC Id: 66990 
Location (TRS): 12N 19W 21 CD 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: GW2 
Latitude (dd): 46.7782 
Longitude (dd): -113.9948 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 3500.00 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 338.80 
Static Water Level (ft): 80.00 
Pumping Water Level (ft): 158.00 
Yield (gpm): 7.00 
Test Type: AIR 
Test Duration: 3.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
CABLE/ROTARY 
LIBERTY 
WWC052 
5/27/1969 
400BELT 
DOMESTIC 
IRRIGATION 
STOCKWATER 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-3.0 
53.3 
To 
64.3 
338.8 
Dia 
6.0 
4.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
" PVC 
Annular Seal Information 
No Seal Records currently in GWIC. 
Completion Information1 
From 
157.3 
To 
186.9 
Dia 
4.0 
# o f  
Openings 
Size of 
Openings Description 
TORCH 
CUTS 
Lithology Information 
From To Description 
0.0 2.0 BLACK TOPSOIL 
2.0 17.0 GRAVEL COBBLESTONES AND BOULDERS 
17.0 45.0 SAND AND GRAVEL MIXED IN TAN CLAY 
45.0 50.0 TAN CLAY WITH GRAVEL AND COBBLESTONES MIXED 
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FOREMAN ROBERT 
Location Information 
GWIC Id: 66991 
Location (TRS): 12N 19W 21 CD 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: GW2 
Latitude (dd): 46.7782 
Longitude (dd): -113.9948 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 270.00 
Static Water Level (ft): 102.00 
Pumping Water Level (ft): 260.00 
Yield (gpm): 3.00 
Test Type: BAILER 
Test Duration: 4.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: CHURN 
Driller's Name: CAMP 
Driller License: WWC007 
Completion Date (m/d/y): 11/17/1972 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 400BELT 
Well/Water Use: DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From 
-2.5 
To 
192.5 
190.0 270.0 5.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
PVC 
Completion Information1 
From 
110.0 
To 
140.0 
Dia 
6.0 
# of 
Openings 
Size of 
Openings 
3/16X3 
Description 
MILLS KNIFE 
Lithology Information 
From To Description 
0.0 1.0 BLACK TOPSOIL AND GRAVEL 
1.0 15.0 BROWN CLAY AND GRAVEL 
15.0 78.0 TAN CLAY AND GRAVEL 
78.0 86.0 BROWN CLAY AND GRAVEL 
86.0 98.0 TAN CLAY AND GRAVEL 
98.0 110.0 GRAY CLAY AND BROKEN ROCK 
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BEIERLE GOTTLIEB 
Location Information 
GWIC Id: 66992 
Location (TRS): 12N 19W 21 D 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7801 
Longitude (dd): -113.9871 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 128.00 
Static Water Level (ft): 111.00 
Pumping Water Level (ft): 127.00 
Yield (gpm): 15.00 
Test Type: PUMP/BAIL 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
CABLE 
RAINBOW 
WWC193 
8/13/1974 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
0.0 
To 
128.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information Completion Information1 
No Seal Records currently in GWIC. No Completion Records currently in GWIC. 
Lithology Information 
From To Description 
0.0 119.0 TAN CLAY SAN DAND GRAVEL 
119.0 158.0 SAND GRAVEL AND WATER 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
The Bureau warrants the accurate transmission of the data to the original end user. Retransmission of the data to other 
users is discouraged and the Bureau claims no responsibility if the material is retransmitted. Note: non-reported casing, 
completion, and lithologic records may exist in paper files at GWIC. 
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BEIERLE GOTTLIEB 
Location Information 
GWIC Id: 66995 
Location (TRS): 12N 19W 21 D 
County (MT): MISSOULA 
DNRC Water Right: 3652 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7801 
Longitude (dd): -113.9871 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft); 124.50 
Static Water Level (ft): 104.00 
Pumping Water Level (ft): 123.00 
Yield (gpm): 15.00 
Test Type: 
Test Duration: 3.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
CABLE 
RAINBOW 
WWC193 
7/31/1974 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
0.0 
To 
124.5 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
No Seal Records currently in GWIC. 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
124.5 124.5 6.0 
OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 115.5 TAN CLAY SAND AND GRAVEL 
115.5 124.5 WATER SAND AND GRAVEL 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
The Bureau warrants the accurate transmission of the data to the original end user. Retransmission of the data to other 
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Ground-Water Information Center Site Report 
BEIERLE GOTTLIEB 
Location Information 
GWIC Id: 66996 
Location (TRS): 12N 19W 21 D 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: B 
Addition: COS 1102A 
Source of Data: LOG 
Latitude (dd): 46.7801 
Longitude (dd): -113.9871 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 160.00 
Static Water Level (ft): 115.00 
Pumping Water Level (ft): 
Yield (gpm): 30.00 
Test Type: AIR 
Test Duration: 2.50 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: JEROMES FILE NO: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
3003 
ROTARY 
JEROME 
WWC249 
5/10/1989 
400BELT 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-2.0 
To 
160.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
o
 
b
 20.0 BENTONITE 
Completion Information1 
From To Dia 
# o f  
Openings 
Size of 
Openings Description 
160.0 160.0 6.0 
OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 2.0 SOIL 
2.0 120.0 SAND AND GRAVEL 
120.0 140.0 SAND GRAVEL WITH WATER 
140.0 160.0 BEDROCK WITH WATER 
1 - All rliamp+prs rpnnr+pri arp inside riiamptpr nf fhp rasinn. 
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Ground-Water Information Center Site Report 
DAVIS WARREN 
Location Information 
GWIC Id: 66993 
Location (TRS): 12N 19W 21 D 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7801 
Longitude (dd): -113.9871 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 124.50 
Static Water Level (ft): 104.00 
Pumping Water Level (ft): 123.00 
Yield (gpm): 15.00 
Test Type: PUMP BAIL 
Test Duration: 3.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
CABLE 
RAINBOW 
WWC193 
7/31/1974 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
0.0 
To 
124.5 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
No Seal Records currently in GWIC 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
124.5 124.5 6.0 
OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 115.5 TAN CLAY SAN DAND GRAVEL 
115.5 124.5 WATER SAND AND GRAVEL 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
The Bureau warrants the accurate transmission of the data to the original end user. Retransmission of the data to other 
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Ground-Water Information Center Site Report 
INABNIT ELDON & IONE 
Plot this site on a topographic map 
Location Information 
GWIC Id: 66994 
Location (TRS): 12N 19W 21 D 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
From To Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
-1.0 90.2 6.0 STEEL 
83.0 214.0 5.0 STEEL 
213.6 390.0 4.0 STEEL 
Source of Data: GW2 
Latitude (dd): 46.7801 
Longitude (dd): -113.9871 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 390.00 
Static Water Level (ft): 28.00 
Pumping Water Level (ft): 250.00 
Yield (gpm): 20.00 
Test Type: PUMP 
Test Duration: 12.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: CABLE/ROTARY 
Driller's Name: LIBERTY 
Driller License: WWC052 
Completion Date (m/d/y): 6/25/1965 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 400BELT 
Well/Water Use: DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
Completion Information1 
From 
362.0 
To 
370.0 
Dia 
4.0 
# of 
Openings 
Size of 
Openings Description 
9/16 OD 
Lithology Information 
From To Description 
0.0 1.0 TOPSOIL 
1.0 16.0 GRAVEL COBBLESTONES & BROKEN ROCK WITH SOME CLAY MIXED IN 
16.0 57.0 GRAVEL AND BROKEN ROCK IMBEDDED IN TAN CLAY 
57.0 77.0 GRAVEL AND BROKEN ROCK IMBEDDED IN PURPLE CLAY 
77.0 85.0 BROKEN GREEN AND GRAY ROCK WITH GRAY CLAY IN CRAKCS AND SEAMS 
204 
Montana Bureau of Mines and Geology Plot this site on a topographic map 
Ground-Water Information Center Site Report 
BERNARDINI GLORIA 
Location Information 
GWIC Id: 154078 
Location (TRS): 12N 19W 21 DBB 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7829 
Longitude (dd): -113.9909 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 160.00 
Static Water Level (ft): 126.00 
Pumping Water Level (ft): 126.00 
Yield (gpm): 25.00 
Test Type: PUMP 
Test Duration: 2.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
CABLE 
CKC 
WWC185 
10/10/1995 
DEEPENED 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-1.5 
To 
160.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
o
 
b
 m
-
co
 
b
 
BENTONITE 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
160.0 160.0 6.0 OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 132.0 OLD WELL - COULD NOT LOCATE ORIGINAL WELL 
132.0 145.0 CLAY & GRAVEL 
145.0 160.0 CLAY SAND GRAVEL & WATER 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
205 
Montana Bureau of Mines and Geology Plot this site on a topographic map 
Ground-Water Information Center Site Report 
EVANS MICHAEL 
Location Information 
GWIC Id: 139857 
Location (TRS): 12N 19W 21 DBB 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: MILLER CREEK 
HORSESHOE LN 
Source of Data: LOG 
Latitude (dd): 46.7829 
Longitude (dd): -113.9909 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 159.00 
Static Water Level (ft): 122.00 
Pumping Water Level (ft): 150.00 
Yield (gpm): 40.00 
Test Type: AIR 
Test Duration: 4.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
How Drilled: ROTARY 
Driller's Name: VALLEY 
Driller License: WWC533 
Completion Date (m/d/y): 12/28/1993 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: DOMESTIC 
Well Notes: VALLEY DRILLING FILE #3770 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-1.5 
To 
159.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description °
 
b
 
°
 
b
 BENTONITE 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
154.0 159.0 6.0 ED STEEL SCREEN 
Lithology Information 
From To Description 
0.0 159.0 SAND & GRAVEL INTERMITTENTLY CEMENTED. WATER BEARING 122' TO 159'. 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
The Bureau warrants the accurate transmission of the data to the original end user. Retransmission of the data to other 
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Ground-Water Information Center Site Report 
MATTINA TONY 
Location Information 
GWIC Id: 151012 
Location (TRS): 12N 19W 21 DD 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7782 
Longitude (dd): -113.9845 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 180.00 
Static Water Level (ft): 127.00 
Pumping Water Level (ft): 160.00 
Yield (gpm): 25.00 
Test Type: AIR 
Test Duration: 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
CAMP 
WWC007 
8/15/1995 
400BELT 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-1.5 
To 
180.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
o
 
b
 20.0 BENTONITE 
Lithology Information 
Completion Information1 
No Completion Records currently in GWIC. 
From To Description 
0.0 138.0 CLAY & SAND & GRAVEL 
138.0 162.0 CLAY & SAND & GRAVEL & BROKEN ROCK & WATER 
162.0 180.0 CLAY & BROKEN ROCK & WATER 
180.0 200.0 ROCK 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
' date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
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Ground-Water Information Center Site Report 
RIO JONI K. 
Plot this site on a topographic map 
Location Information 
GWIC Id: 66997 
Location (TRS): 12N 19W 22 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7839 
Longitude (dd): -113.9717 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 130.00 
Static Water Level (ft): 74.00 
Pumping Water Level (ft): 89.00 
Yield (gpm): 10.00 
Test Type: OTHER 
Test Duration: 4.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: JEROMES FILE NO: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
1798 
ROTARY 
JEROME 
WWC249 
9/25/1986 
400BELT 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information 
From 
-2.0 
10.0 
To 
25.0 
130.0 
Dia 
6.0 
4.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
PVC 
Annular Seal Information 
No Seal Records currently in GWIC 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
90.0 110.0 4.0 4 INCH 
Lithology Information 
From To Description 
0.0 15.0 SILTY SAND 
15.0 25.0 GRAVEL 
25.0 75.0 BLACK ROCK 
75.0 130.0 BLACK ROCK WITH WATER 
1 - All riiampfprc rpnnrtpfi arp inside rliamptpr nf 1+ip ra<;inn. 
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Ground-Water Information Center Site Report 
SANDERSON WILFRED A 
Location Information 
GWIC Id: 66998 
Location (TRS): 12N 19W 22 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7839 
Longitude (dd): -113.9717 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 140.00 
Static Water Level (ft): 76.00 
Pumping Water Level (ft): 117.00 
Yield (gpm): 50.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-in Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
CAMP 
WWC007 
9/11/1987 
400BELT 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-2.0 
To 
119.2 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
o
 
b
 20.0 BENTONITE 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
100.0 117.0 6.0 1/8X1 
PULL DOWN 
SLOTS 
Lithology Information 
From To Description 
0.0 85.0 CLAY GRAVEL AND SAND 
85.0 109.0 CLAY SAND GRAVEL AND WATER 
109.0 117.0 CLAY BROKEN ROCK AND WATER 
117.0 123.0 CLAY AND BROKEN ROCK 
123.0 140.0 SOFT BLUE GRAY ROCK 
1 - All diampt-p.rc; rpnnr+prl arp inside diampl-pr nf fhp raqinn. 
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Ground-Water Information Center Site Report 
SAYLES CREIGHTON 
Location Information 
GWIC Id: 66999 
Location (TRS): 12N 19W 22 BAD 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7886 
Longitude (dd): -113.9731 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 165.00 
Static Water Level (ft): 88.00 
Pumping Water Level (ft); 
Yield (gpm): 75.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: ROTARY 
Driller's Name: CAMP 
Driller License: WWC007 
Completion Date (m/d/y): 4/30/1989 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 400BELT 
Well/Water Use: DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-1.8 
125.5 
To 
138.7 
165.0 
Dia 
6.0 
5.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
"STEEL 
Annular Seal Information 
From To Description 
o
 
b
 20.0 BENTONITE 
Completion Information1 
From To Dia 
# o f  
Openings 
Size of 
Openings Description 
138.0 165.0 5.0 1/8X2 
SLOTS 
Lithology Information 
From To Description 
0.0 112.0 CLAY SAND AND GRAVEL 
112.0 117.0 CLAY SAND GRAVEL AND WATER 
117.0 136.0 GRAY CLAY PURPLE ROCK AND SEEPS OF WATER 
136.0 165.0 BLUE ROCK AND WATER 
1 - All riiamptprc; rpnnrtpri arp inside Hiampt-pr nf fhp ra«;inn. 
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Ground-Water Information Center Site Report 
SYLVESTER JAMES 
Location Information 
GWIC Id: 67000 
Location (TRS): 12N 19W 22 BCB 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: GW2 
Latitude (dd): 46.7867 
Longitude (dd): -113.9813 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 98.00 
Static Water Level (ft): 75.00 
Pumping Water Level (ft): 95.00 
Yield (gpm): 6.00 
Test Type: PUMP 
Test Duration: 2.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
CHURN 
CAMP 
WWC007 
1/18/1968 
DEEPENED 
400BELT 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
-2.0 98.0 5.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
98.0 
To 
98.0 
Dia 
5.0 
# of 
Openings 
Size of 
Openings Description 
OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 36.0 PREVIOUS WELL 
36.0 87.0 BLUE CLAY ROCK 
87.0 98.0 BROKEN ROCK 
98.0 108.0 SOLID ROCK LITTLE WATER TOP OF ROCK 
108.0 113.0 ROCK WATER 
113.0 115.0 CLAY ROCK 
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Ground-Water Information Center Site Report 
BANAUGH ROBERT P. AND CATHERINE H. 
Location Information 
GWIC Id: 67007 
Location (TRS): 12N 19W 22 C 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Well Construction and Performance Data 
Plot this site on a topographic map 
Source of Data: LOG 
Latitude (dd): 46.7802 
Longitude (dd): -113.9772 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 3202.00 
Certificate of 
Survey: 
Type of Site: WELL 
Total Depth (ft): 209.00 
Static Water Level (ft): 128.00 
Pumping Water Level (ft): 180.00 
Yield (gpm): 45.00 
Test Type: AIR 
Test Duration: 4.50 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: CABLE 
Driller's Name: LIBERTY 
Driller License: WWC052 
Completion Date (m/d/y): 6/27/1968 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 400BELT 
Well/Water Use: DOMESTIC 
IRRIGATION 
STOCKWATER 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Lithology Information 
Casing Information1 
From To 
2.0 209.0 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
No Completion Records currently in GWIC. 
From To Description 
0.0 84.0 GRAVEL MIXED IN TAN CLAY 
84.0 86.0 GREEN AND GRAY POORLY GRADED GRAVEL 
86.0 99.0 POORLY GRADED GRAVEL AND BROKEN ROCK IMBEDDED IN TAN CLAY 
99.0 101.0 BADLY BROKEN RED ROCK 
101.0 112.0 BADLY BROKEN RED ROCK IMBEDDED IN TAN CLAY 
112.0 113.0 BROKEN RED ROCK 
113.0 121.0 BROKEN RED ROCK IMBEDDED IN TAN CLAY 
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Ground-Water Information Center Site Report 
HARVEY WALTER C 
Location Information 
GWIC Id: 67002 
Location (TRS): 12N 19W 22 C 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7802 
Longitude (dd): -113.9772 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 61.00 
Static Water Level (ft): 45.00 
Pumping Water Level (ft): 54.00 
Yield (gpm): 15.00 
Test Type: BAILER 
Test Duration: 3.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: CABLE 
Driller's Name: D.K.D. 
Driller License: WWC185 
Completion. Date (m/d/y): 1/18/1977 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 400BELT 
Well/Water Use: DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-1.0 
39.0 
To 
41.0 
61.0 
Dia 
6.0 
5.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
"STEEL 
Annular Seal Information 
No Seal Records currently in GWIC. 
Completion Information1 
From To Dia 
# o f  
Openings 
Size of 
Openings Description 
50.0 61.0 5.0 1/8X3 SLOTS 
Lithology Information 
From To Description 
0.0 28.0 GRAVEL AND CLAY 
28.0 40.0 BROKEN ROCK AND CLAY 
40.0 52.0 ROCK WITH SEAMS OF CLAY 
52.0 53.0 ROCK AND WATER 
53.0 58.0 ROCK 
58.0 61.0 ROCK WITH SEAMS OF WATER 
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HOFFNER NANCY 
Location Information 
GWIC Id: 127527 
Location (TRS): 12N 19W 22 C 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Well Construction and Performance Data 
Plot this site on a topographic map 
Source of Data: LOG 
Latitude (dd): 46.7802 
Longitude (dd): -113.9772 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Total Depth (ft): 130.10 
Static Water Level (ft): 70.00 
Pumping Water Level (ft): 120.00 
Yield (gpm): 25.00 
Test Type: AIR 
Test Duration: 1.50 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
CAMP 
WWC007 
3/30/1992 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
From 
0.0 
To 
20.0 
Description 
BENTONITE 
Casing Information1 
From To 
-2.0 130.1 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
120.0 
To 
130.0 
Dia 
6.0 
# of 
Openings 
Size of 
Openings 
1/8X1 
Description 
PULL DOWN 
SLOTS 
Lithology Information 
From To Description 
0.0 79.0 CLAY- SAND & GRAVEL 
79.0 122.0 CLAY- SAND- GRAVEL AND WATER 
122.0 130.0 CLAY- BROKEN ROCK AND WATER 
130.0 142.0 ROCK 
1 - All diampf-pr<; rpnnr+pfi arp inside diampfpr nf fhp ra«;inn. 
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KNAPP HAROLD 
Plot this site on a topographic map 
Location Information 
GWIC Id: 67004 
Location (TRS): 12N 19W 22 C 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7802 
Longitude (dd): -113.9772 
Geo method: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 180.00 
Static Water Level (ft): 100.00 
Pumping Water Level (ft): 119.00 
Yield (gpm): 20.00 
Test Type: OTHER 
Test Duration: 2.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: JEROMES FILE NO: 
How Drilled: ROTARY 
Driller's Name: JEROME 
Driller License: WWC249 
Completion Date (m/d/y): 10/7/1985 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 400BELT 
Well/Water Use: DOMESTIC 
1683 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-2.0 
10.0 
To 
76.0 
180.0 
Dia 
6.0 
4.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
PVC 
Annular Seal Information 
From To Description 
p
 
o
 o
 
o
 PUDDLE CLAY 
Lithology Information 
Completion Information1 
From To Dia 
# o f  
Openings 
Size of 
Openings Description 
180.0 180.0 4.0 OPEN 
BOTTOM * 
From To Description 
0.0 2.0 SOIL 
2.0 72.0 MOIST CLAY AND GRAVEL 
72.0 140.0 BLACK ROCK 
140.0 180.0 BLACK ROCK WITH WATER 
1 - All riiampl-prs rpnnr+prl arp inside Hiampfpr nf fhp rasinn. 
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KNAPP HAROLD 
Location Information 
GWIC Id: 67005 
Location (TRS): 12N 19W 22 C 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Well Construction and Performance Data 
Plot this site on a topographic map 
Source of Data: GW2 
Latitude (dd): 46.7802 
Longitude (dd): -113.9772 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Total Depth (ft): 62.00 
Static Water Level (ft): 50.00 
Pumping Water Level (ft): 59.00 
Yield (gpm): 7.00 
Test Type: PUMP 
Test Duration: 2.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: CHURN 
Driller's Name: FARRELL 
Driller License: WWC014 
Completion Date (m/d/y): 4/10/1965 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 400BELT 
Well/Water Use: DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Lithology Information 
Casing Information1 
From To 
0.0 62.0 5.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
No Completion Records currently in GWIC. 
From To Description 
0.0 1.0 TOPSOIL 
1.0 61.0 SHALE ROCK CLAY 
61.0 62.0 GRAVEL WATER 
62.0 70.0 BED ROCK DRY 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
The Bureau warrants the accurate transmission of the data to the original end user. Retransmission of the data to other 
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SANDERSON WILFRED 
Location Information 
GWIC Id: 67006 
Location (TRS): 12N 19W 22 C 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Well Construction and Performance Data 
Plot this site on a topographic map 
Source of Data: GW2 
Latitude (dd): 46.7802 
Longitude (dd): -113.9772 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Total Depth (ft): 76.50 
Static Water Level (ft): 51.00 
Pumping Water Level (ft): 70.00 
Yield (gpm): 50.00 
Test Type: AIR 
Test Duration: 2.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
CAMP 
WWC007 
9/27/1973 
DEEPENED 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
-0.5 76.5 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
76.5 
To 
76.5 
Dia 
6.0 
# o f  
Openings 
Size of 
Openings Description 
OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 4.0 TOPSOIL 
4.0 32.0 CLAY GRAVEL AND BROKEN ROCK 
32.0 56.5 WATER GRAVEL BROKEN ROCK AND SOME CLAY 
56.5 56.5 WELL DEEPENED 
56.5 73.5 CLAY SAND GRAVEL AND WATER 
73.5 76.5 GRAVEL AND WATER 
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SHARP DAVID 
Location Information 
GWIC Id: 67003 
Location (TRS): 12N 19W 22 C 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Well Construction and Performance Data 
Plot this site on a topographic map 
Source of Data: LOG 
Latitude (dd): 46.7802 
Longitude (dd): -113.9772 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Total Depth (ft): 60.00 
Static Water Level (ft): 30.00 
Pumping Water Level (ft): 43.00 
Yield (gpm): 20.00 
Test Type: OTHER 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: JEROMES FILE NO: 
How Drilled: ROTARY 
Driller's Name: JEROME 
Driller License: WWC249 
Completion Date (m/d/y): 11/3/1980 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 111ALVM 
Well/Water Use: UNKNOWN 
1129 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
1.5 60.0 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
60.0 
To 
60.0 
Dia 
6.0 
# of 
Openings 
Size of 
Openings Description 
OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 2.0 TOPSOILL 
2.0 30.0 GRAVEL 
30.0 60.0 GRAVEL CLAY 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
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Ground-Water Information Center Site Report 
SHARP DUANE 
Location Information 
GWIC Id: 124617 
Location (TRS): 12N 19W 22 C 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7802 
Longitude (dd): -113.9772 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 100.00 
Static Water Level (ft): 63.00 
Pumping Water Level (ft): 85.00 
Yield (gpm): 20.00 
Test Type: AIR 
Test Duration: 3.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: JEROMES FILE NO: 
How Drilled: ROTARY 
Driller's Name: JEROME 
Driller License: WWC249 
Completion Date (m/d/y): 8/6/1991 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: DOMESTIC 
3348 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-2.0 
To 
100.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
o
 
o
 20.0 BENTONITE 
Completion Information1 
From To Dia 
# o f  
Openings 
Size of 
Openings Description 
75.0 90.0 6.0 3/16X1 
HOLTE 
PERFORATOR 
SLOTS 
Lithology Information 
From To Description 
0.0 2.0 SOIL 
2.0 43.0 SILT- SAND- GRAVEL 
43.0 70.0 SILT- FRACTURED ROCK- GRAVEL 
70.0 95.0 FRACTURED ROCKW/WATER 
95.0 100.0 BLACK ROCK 
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Ground-Water Information Center Site Report 
WAGES PAUL 
Location Information 
GWIC Id: 67001 
Location (TRS): 12N 19W 22 C 
County (MT): MISSOULA 
DNRC Water Right: 18806 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7802 
Longitude (dd): -113.9772 
Geo method: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 99.00 
Static Water Level (ft): 43.00 
Pumping Water Level (ft): 95.00 
Yield (gpm): 95.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: ROTARY 
Driller's Name: CAMP 
Driller License: WWC239 
Completion Date (m/d/y): 4/27/1978 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 112ALVM 
Well/Water Use: DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-1.5 
To 
99.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
No Seal Records currently in GWIC. 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
99.0 99.0 6.0 OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 57.0 CLAY AND GRAVEL 
57.0 99.0 CLAY GRAVEL BROKEN ROCK WATER 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
The Bureau warrants the accurate transmission of the data to the original end user. Retransmission of the data to other 
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BEAUDRY A.T. 
Location Information 
GWIC Id: 67008 
Location (TRS): 12N 19W 22 CC 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Well Construction and Performance Data 
Plot this site on a topographic map 
Source of Data: GW2 
Latitude (dd): 46.7783 
Longitude (dd): -113.9799 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Total Depth (ft): 130.00 
Static Water Level (ft): 102.00 
Pumping Water Level (ft): 126.00 
Yield (gpm): 12.00 
Test Type: PUMP 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
CHURN 
FARRELL 
WWC014 
8/14/1965 
DEEPENED 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
0.0 130.0 5.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
130.0 
To 
130.0 
Dia 
5.0 
# of 
Openings 
Size of 
Openings Description 
OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 87.0 ORIGINAL WELL 
87.0 105.0 GRAVEL 
105.0 130.0 GRAVEL SAND AND WATER 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
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Ground-Water Information Center Site Report 
WILLS ROBERT R&V 
Location Information 
GWIC Id: 67009 
Location (TRS): 12N 19W 22 CDB 
County (MT): MISSOULA 
DNRC Water Right: 13380 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7792 
Longitude (dd): -113.9758 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 123.00 
Static Water Level (ft): 53.00 
Pumping Water Level (ft): 84.00 
Yield (gpm): 20.00 
Test Type: AIR 
Test Duration: 4.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
LIBERTY 
WWC052 
1/12/1977 
400BELT 
DOMESTIC 
IRRIGATION 
STOCKWATER 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-2.0 
To 
102.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
0.0 102.0 PUDDLE CLAY 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
102.0 123.0 6.0 
TORCH 
CUTS 
Lithology Information 
From To Description 
0.0 1.0 TOPSOIL 
1.0 25.0 SILTY SAND AND GRAVEL 
25.0 38.0 SAND 
38.0 63.0 SILTY SAND AND GRAVEL 
63.0 85.0 TAN SILT WITH BROKEN ROCK MIXED IN 
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Ground-Water Information Center Site Report 
GOODMAN ROBERT L 
Location Information 
GWIC Id: 67010 
Location (TRS): 12N 19W 22 DB 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7820 
Longitude (dd): -113.9690 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 86.00 
Static Water Level (ft): 68.00 
Pumping Water Level (ft): 80.00 
Yield (gpm): 25.00 
Test Type: BAILER 
Test Duration: 1.50 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: ESLINGER FILE NO: 364 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
CABLE 
ESLINGER 
WWC366 
7/30/1987 
DEEPENED 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
0.0 
68.0 
To 
70.0 
86.0 
Dia 
6.0 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
"STEEL 
Annular Seal Information 
No Seal Records currently in GWIC. 
Completion Information1 
From 
86.0 
To 
86.0 
Dia 
6.0 
# o f  
Openings 
Size of 
Openings Description 
OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 1.0 BROKEN ROCK FILL 
0.0 68.0 EXISTING WELL 
1.0 3.0 CLAY 
3.0 8.0 GRAVEL AND SAND 
8.0 29.0 CLAY SAND AND GRAVEL 
29.0 48.0 SAND AND GRAEL 
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Ground-Water Information Center Site Report 
HOLLOMAN INEZ 
Location Information 
GWIC Id: 67011 
Location (TRS): 12N 19W 23 C 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7803 
Longitude (dd): -113.9560 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 98.00 
Static Water Level (ft): 67.00 
Pumping Water Level (ft): 84.00 
Yield (gpm): 18.00 
Test Type: PUMP 
Test Duration: 84.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
CABLE 
LIBERTY 
WWC052 
10/31/1973 
400BELT 
DOMESTIC 
STOCKWATER 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
-2.0 98.0 8.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
98.0 
To 
98.0 
Dia 
8.0 
# o f  
Openings 
Size of 
Openings Description 
OPEN 
BOTTOM * 
Lithology Information 
s 
From To Description 
0.0 1.0 TOPSOIL 
1.0 15.0 DIRT & BROKEN ROCK 
15.0 42.0 BLUE GREEN AND RED ROCK WITH CLAY SEAMS IN ALTERNATE LAYERS 
42.0 50.0 FRACTURED ROCK WITH STRINGERS OF CLAY IN CRACKS AND SEAMS 
50.0 54.0 FRACTURED ROCK WITH STRINGERS OF CLAY AND SILTY SEEP 
54.0 72.0 FRACTURED ROCK SOME SILTY WATER 
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Ground-Water Information Center Site Report 
GYDASED 
Location Information 
GWIC Id: 132292 
Location (TRS): 12N 19W 26 AD 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: COS 3994 
Source of Data: LOG 
Latitude (dd): 46.7714 
Longitude (dd): -113.9422 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 90.00 
Static Water Level (ft): 62.00 
Pumping Water Level (ft): 74.00 
Yield (gpm): 10.00 
Test Type: AIR 
Test Duration: 2.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
ROTARY 
JEROME 
WWC249 
11/25/1992 
400BELT 
DOMESTIC 
Well Notes: JEROME DRILING FILE 3585. 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-2.0 
To 
90.0 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
o
 
o
 20.0 BENTONITE 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
90.0 90.0 6.0 OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 62.0 SAND- GRAVEL- COBBLES 
62.0 74.0 SAND- GRAVEL 
74.0 90.0 FRACTURED ROCK 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
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Ground-Water Information Center Site Report 
WEAR RICHARD 
Location Information 
GWIC Id: 163158 
Location (TRS): 12N 19W 26 DA 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7677 
Longitude (dd): -113.9422 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 58.50 
Static Water Level (ft): 36.50 
Pumping Water Level (ft): 36.00 
Yield (gpm): 64.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: ROTARY 
Driller's Name: CAMP 
Driller License: WWC007 
Completion Date (m/d/y): 8/22/1997 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 111ALVM 
Well/Water Use: DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-2.0 
To 
58.5 
Dia 
6.0 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Annular Seal Information 
From To Description 
o
 
b
 20.0 BENTONITE 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
58.5 58.5 6.0 OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 2.0 TOPSOIL 
2.0 37.0 BROWN CLAY & GRAVEL 
37.0 58.5 BROWN CLAY & GRAVEL & WATER 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
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Montana Bureau of Mines and Geology 
Ground-Water Information Center Site Report 
JACOBSON DAVID AND JOY 
Location Information 
GWIC Id: 147542 
Location (TRS): 12N 19W 35 AA 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: LOLO 
Well Construction and Performance Data 
Plot this site on a topographic map 
Source of Data: LOG 
Latitude (dd): 46.7608 
Longitude (dd): -113.9423 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Total Depth (ft): 59.00 
Static Water Level (ft): 24.00 
Pumping Water Level (ft): 34.00 
Yield (gpm): 50.00 
Test Type: AIR 
Test Duration: 1.00 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: VALLEY FILE NO: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
4044 
ROTARY 
VALLEY 
WWC443 
11/15/1994 
111ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
From 
0.0 
To 
0.0 
Description 
BENTONITE 
Casing Information1 
From To 
-1.5 59.0 6.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
54.0 
To 
59.0 
Dia 
6.0 
# of 
Openings 
Size of 
Openings Description 
TODD #1 
SCREEN 
Lithology Information 
From To Description 
0.0 59.0 SAND AND GRAVEL WATER BEARING 
1 - All diameters reported are inside diameter of the casing. 
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and 
date of the retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. 
The Bureau warrants the accurate transmission of the data to the original end user. Retransmission of the data to other 
users is discouraged and the Bureau claims no responsibility if the material is retransmitted. Note: non-reported casing, 
completion, and lithologic records may exist in paper files at GWIC. 
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Montana Bureau of Mines and Geology 
Ground-Water Information Center Site Report 
JEWET H.S. 
Location Information 
GWIC Id: 67018 
Location (TRS): 12N 19W 35 B 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Well Construction and Performance Data 
Plot this site on a topographic map 
Source of Data: GW2 
Latitude (dd): 46.7589 
Longitude (dd): -113.9559 
Geomethod: TRS-SEC 
Datum: NAD27 
Altitude (feet): 
Certificate of 
Survey: 
Type of Site: WELL 
Total Depth (ft): 97.10 
Static Water Level (ft): 11.00 
Pumping Water Level (ft): 21.00 
Yield (gpm): 60.00 
Test Type: AIR/BAIL 
Test Duration: 1.42 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: 
How Drilled: 
Driller's Name: 
Driller License: 
Completion Date (m/d/y): 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 
Well/Water Use: 
CHURN 
CAMP 
WWC007 
5/31/1965 
112ALVM 
DOMESTIC 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Annular Seal Information 
No Seal Records currently in GWIC. 
Casing Information1 
From To 
-1.0 97.1 5.0 
Dia 
Wall 
Thickness 
Pressure 
Rating Joint Type 
STEEL 
Completion Information1 
From 
97.1 
To 
97.1 
Dia 
5.0 
# o f  
Openings 
Size of 
Openings Description 
OPEN 
BOTTOM * 
Lithology Information 
From To Description 
0.0 3.0 TOPSOL 
3.0 22.0 GRAVEL SAND AND CLAY 
22.0 50.0 SAND AND CLAY 
50.0 64.0 SAND 
64.0 77.0 HEAVING SAND WATER AND CLAY 
77.0 85.0 SAND GRAVEL AND CLAY 
85.0 93.0 CLAY SAND AND GRAVEL 
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Ground-Water Information Center Site Report View Hvdrograph for this Site 
ANDERSON DENNIS P. 
Location Information 
GWIC Id: 65961 
Location (TRS): UN 19W 12 ADDA 
County (MT): MISSOULA 
DNRC Water Right: 
PWS Id: 
Block: 
Lot: 
Addition: 
Source of Data: LOG 
Latitude (dd): 46.7268 
Longitude (dd): -113.9207 
Geomethod: NAV-GPS 
Datum: NAD27 
Altitude (feet): 4190.00 
Certificate of 
Survey: 
Type of Site: WELL 
Well Construction and Performance Data 
Total Depth (ft): 160.00 
Static Water Level (ft): 30.00 
Pumping Water Level (ft): 46.00 
Yield (gpm): 8.00 
Test Type: OTHER 
Test Duration: 3.50 
Drill Stem Setting (ft): 
Recovery Water Level (ft): 
Recovery Time (hrs): 
Well Notes: JEROMES FILE NO: 
How Drilled: FORWARD ROTARY 
Driller's Name: JEROME 
Driller License: WWC249 
Completion Date (m/d/y): 9/11/1986 
Special Conditions: 
Is Well Flowing?: 
Shut-In Pressure: 
Geology/Aquifer: 400BELT 
Well/Water Use: DOMESTIC 
1781 
Hole Diameter Information 
No Hole Diameter Records currently in GWIC. 
Casing Information1 
From 
-2.0 
10.0 
To 
28.0 
160.0 
Dia 
Wall 
Thickness 
6.0 
4.0 
Pressure 
Rating Joint Type 
STEEL 
"PVC 
Annular Seal Information 
No Seal Records currently in GWIC. 
Completion Information1 
From To Dia 
# of 
Openings 
Size of 
Openings Description 
130.0 150.0 4.0 
Lithology Information 
From To Description 
0.0 2.0 SOIL 
2.0 25.0 SAND GRAVEL WITH WATER 
25.0 80.0 BEDROCK 
80.0 160.0 BEDROCK WITH WATER 
1 - All rliampfprc; rpnnrtpri arp insida Hiampfpr of fhp ra«;inn. 
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<Swic id 
67312 
DNRC Wfc Name 
TWITE LLOYD 
location 
12N20W13 
tort 
NO 
Type 
WELL 
w 
210* 
swi 
102 
Yield 
""30 
ttaie Ltee 
3/23/1996' DOMESTIC 
67313 
209060 
TWITE LOYDE 
C & L TRUST 
12N20W13 
12N20W13BB 
NO 
NO 
WELL 
WELL 
310 
60 17 
0 
30 
1/23/1990 DOMESTIC 
IRRIGATION 
I/22/2004 DOMESTIC 
5962 HARLAN RESIDENCE 12N20W13CAAA YES WEL. 59 6 DOMESTIC 
67314 23289 BENEDICK MARION 12N2GW13CDB NO WELL 13? 120 81 43 5/19/1979 IRRIGATION 
67315 HARLAN BILL 12N20W13D NO WELL 139 79 76 100 7/11/1980 UNKNOWN 
123184 HARLAN RUSS 12N20W13D NO WELL 138 5 125 106 5 20 6/25/1991 IRRIGATION 
67317 HARLAN RUSSELL 12N20W13D NO WELL 139 7 97 87 75 7/2/1975 IRRIGATION 
67318 HARLAN RUSSELL 12N20W13D NO WELL 123 5 120 106 80 2/20/1970 IRRIGATION 
67316 HARLAN WILLIAM 12N20W13D NO WELL 57 56 36 8 5/1/1970 DOMESTIC 
197051 DAVE BIC-ART 'MOSTAD CONST I2N20W13DC NO WELL 118 115 72 28 7/19/2002 DOMESTIC 
137497 HARLAN BILL 12N20W13DCC NO WELL 120 94 .5 10/11/1993 DOMESTIC 
157476 HARLAN RUSS 12N20W13DD NO WELL 134 7 8/16/199$ DOMESTIC 
157477 OBRIEN JUDY S HARLAN RUSS 12N20W13DD NO WELL 140 110 10 8/27/1996 DOMESTIC 
193679 BRAATZ GLENN AND BONNIE 12N20W13DDC NO WELL 130 110 35 9/17/2001 IRRIGATION 
202201 CAMPBELL KURT 12N20W13DDCC NO WELL 120 103 15 3/5/2003 DOMESTIC 
209258 CAMPBELL. KURT 12N20W13DDCC NO WELL 120 103 20 3/3/2004 DOMESTIC 
67319 MALONEY DANIEL O * WELL #1 12N20W14B NO WELL 30 1/1/1875 DOMESTIC 
67320 MALONEY DANIEL O * WELL #2 12N20W14B NO WELL 35 
STOCKWATER 
1/1/1890 DOMESTIC 
210056 HUNTER DOUG AND STACIE 12N20W14BA NO WELL 100 75 30 
STOCKWATER 
2/20/2004 DOMESTIC 
206972 MALONEY PROPERTIES LLC 12N20W14BA NO WELL 90 « 30 8/8/2003 DOMESTIC 
210063 GIBBS TREVOR 12N20W14BB NO WELL 56 30 3/23/2004 DOMESTIC 
204858 MALLONEY PROPERTIES LLC 12N20W14BB NO WELL 100 47 30 7/31/2003 DOMESTIC 
204857 MALONEY PROPERTIES LLC 12N20W14BB NO WELL 400 109 7/16/2003 DOMESTIC 
204859 MALONEY PROPERTIES LLC 12N20W14BB NO WELL 400 7/29/2003 DOMESTIC 
210058 MCMASTER JEFF AND MANDY 12N20W14BB NO WELL 100 43 30 3/23/2004 DOMESTIC 
210064 MCMASTER JON 12N20W14BB NO WELL 100 51 30 3/23/2004 DOMESTIC 
210059 SCHMAUTZ CHUCK AND JODI 12N20W14BB NO WELL 100 70 30 3/25/2004 DOMESTIC 
210061 SCHMAUTZ CHUCK AND JODI 12N20W14BB NO WELL 100 70 30 3/25/2004 DOMESTIC 
210060 SMITH BUCK AND JULIE 12N20W14BB NO WELL 100 70 30 3/24/2004 DOMESTIC 
5963 MALONEY HOME 12N20W14BCAB YES WELL 26 173 8 DOMESTIC 
67322 MALONEY RANCH 12N20W14CD NO WELL 80 39 40 4/8/1938 DOMESTIC 
67321 MALONEY RANCH CO 12N20W14CD NO WELL 60' 42 30 50 9/1/1987 DOMESTIC 
160339 JOHNSON SKIP AND COZY 12N20W15AC NO WELL 160 8 25 9/10/1996 DOMESTIC 
67324 
197591 
BRAGER PAUL J 
DOUG JACSON CONTRACTOR 
GROUP INC 
12N20W15BA 
12N20W15BA 
NO 
NO 
WELL 
WELL 
105 
460 
40 
110 
36 
15 
1/1/1944 DOMESTIC 
STOCKWATER 
8/12/2002 DOMESTIC 
67325 STOCKING R L 12N20W15BA NO WELL 105 4 91 91 16 4/28/1959 DOMESTIC 
67326 TSCHIDA MARK E 12N20W15BA NO WELL 120 87 75 20 4/13/1982 UNKNOWN 
67327 BACKSTROM MARTIN T 12N20W15BACD NO WELL 20 12/30/1953 DOMESTIC 
67323 C109679-00 BOOSTROM HELEN S 12N20W15BB NO WELi. I4u 123 115 U 
STOCKWATER 
9/6/1984 DOMESTIC 
67329 GEIL JAMES 12N20W15BB NO WELL 190 113 102 10 4/15/1965 DOMESTIC 
67330 GEIL JAMES R * WELL #2 12N20W15BB NO WELL 158 5 150 115 6 10/23/1964 DOMESTIC 
67328 LAMOREAUX KATHERINE 12N20W15BB NO WELL 136 130 66 8 7/16/1965 DOMESTIC 
160745 102064 CARUSO 12N20W15BDC NO WELL 226 220 185 15 4/21/1997 DOMESTIC 
::<Svyk:ld:: 
167407 
fifcacwfl ' stomam* 
MALONEY RANCH 
M^atiBp Ver? 
12N20W24A NO 
"type 
WELL 
Irtettf pate Use 
10 5/9/199S DOMESTIC 
196121 
199005 
196341 
MCCOOL RICK 
BIGGS BARB 
BIGGS BARB C/O 
STONEBRIDGE 
HOMES 
12N20W24A 
12N20W24AA 
12N20W24AA 
WELL 
WELL 
WELL 
30 5/22/2002 DOMESTIC 
8 9/25/2002 DOMESTIC 
25 6/13/2002 DOMESTIC 
BIGGS BARB C/O 
STONEBRIDGE 
HOMES 
12/6/2002 DOMESTIC 
198796 
167408 
MOST AD GENE 
MALONEY RANCH 
12N20W24AA 
12N20W24AAA 
WELL 
WELL 
17 3/20/2002 DOMESTIC 
20 5/5/1998 MONITORING" 
167409 MALONEY RANCH 12N20W24AAA 
LLC 
NO WELL 20 5/1/1998 TEST WELL 
203732 
203740 
203742 
195229 
167416 
MART2 BOB 
HILL AARON 
HILL AARON 
SYSTEM BUILDERS 
12N20W24AAAB NO 
12N20W24AABC NO 
12N20W24AABC NO 
12N20W24 A ABC NO 
12N20W24AAC NO 
WELL 
WELL 
WELL 
WELL 
WELL 
15 5/8/2003 DOMESTIC 
15 5/8/2003 DOMESTIC 
15 5/9/2003 DOMESTIC 
25 3/27/2002 DOMESTIC 
12 5/7/1998 DOMESTIC 
203730 
202203 
12N20W24 AACA NO 
12N20W24ABAB NO 
WELL 
WELL 
15 5/8/2003 DOMESTIC 
15 3/3/2003 DOMESTIC 
20 4/18/2002 DOMESTIC 
ONE HORSE 
CONSTRUCTION 
12N20W24 ABBA NO 20 4/18/2002 DOMESTIC 
195577 
196408 
PAULSON RICK 12N20W24ABBC NO WELL 
KHOUDARY MICHAEL 12N20W24ABBD NO WELL 
AND RITA C/O 
CAMPBELL KURT 
20 4/17/2002 DOMESTIC 
20 6/4/2002 DOMESTIC 
202062 HEDGES KEITH AND 12N20W24BA 
ANDREA 
WELL 3/17/2003 DOMESTIC 
193681 
195580 
195883 
KLOSETOM 
MARTZ BOB 
12N20W24BA 
12N20W24BA 
WELL 
WELL 
WELL 
25 11/16/2001 DOMESTIC 
25 5/3/2002 DOMESTIC 
30 5/2/2002 DOMESTIC 
198520 
196777 
SWENSON MATT 12N20W24BA 
12N20W24BAAA 
WELL 
WELL 
25 9/18/2002 DOMESTIC 
50 7/5/2002 DOMESTIC 
198797 MALONEY 
PROPERTIES 
LLC'WELL 3 
12N20W24BA AD NO 20 8/28/2002 DOMESTIC 
MALONEY 
PROPERTIES 
LLC'WELL 4 
12N20W24BAAD NO 20 8/28/2002 DOMESTIC 
197596 
197597 
197134 
196355 
HILL AARON 
HILL AARON 
LANGAN JEFF 
12N20W24BB 
12N20W24BB 
12N20W24BB 
AARON HILL CONST 12N20W24CA 
WELL 
WELL 
WELL 
WELL 
30 9/3/2002 DOMESTIC 
5 8/30/2002 DOMESTIC 
30 7/23/2002 DOMESTIC 
10 5/25/2002 DOMESTIC 
AARON HILL 
CONSTRUCTION 
WELL 9 1/22/2002 DOMESTIC 
194266 AARON HILL 
CONSTRUCTION 
12N20W24CA NO 9 1/18/2002 DOMESTIC 
194268 
194269 
ANDERSON ERIC 12N20W24CA NO 
AND JULIE 
12N20W24CA NO 
1/17/2002 DOMESTIC 
10 1/29/2002 DOMESTIC 
194270 
204006 
193683 
HILL KAREN S 
LANGAN JEFF 
MOUNTAIN 
CONSTRUCTION 
MOUNTAIN 
CONSTRUCTION 
12N20W24CA 
12N20W24CA 
12N20W24CA 
12N20W24CA 
WELL 
WELL 
WELL 
WELL 
4 1/15/2002 DOMESTIC 
25 6/19/2003 DOMESTIC 
30 11/14/2001 DOMESTIC 
30 11/15/2001 DOMESTIC 
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Table 18. Precipitation and Evaporation Data 
Month Precipitation* (in.) Evaporation** (in.) 
January 1.19 0.4 
February 0.78 0.8 
March 0.89 1.8 
April 1.05 3.5 
May 1 77 5.3 
June 1.87 6.1 
July 0.99 9.2 
August 1.04 7.4 
September 1.06 4 
October 0.83 1.9 
November 0.93 0.8 
December 1.15 0.5 
Average 13.55 41 7 
*Average monthly precipitation from 7/1/1948 to 12/31/2001 
**Stations from Missoula have estimated totals computed from 
meteorological measurements using a form of the Penman equation (Appendix B). 
Reference: 2003, Western Regional Climate Center, www wrcc.dri.edu/ 
Missoula, Montana Precipitation and Evaporation Data 
45 i 
B Precipitation* (in.) 
B Evaporation** (in.) 
JZ 
 ̂  ̂ .0° 
Month 
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MISSOULA 2 NE, MONTANA 
Period of Record General Climate Summary - Precipitation 
Station:(245735) MISSOULA 2 NE 
From Year=1966 To Year=2003 
Precipitation Total Snowfall 
Mean High Year Low Year 1 Day Max. 
>= 
0.01 
in. 
>= 
0.10 
in. 
>= 
0.50 
in. 
>= 
1.00 
, in. 
Mean High Year 
in. in. - in. - in. 
dd/yyyy 
or 
yyyymmdd 
# 
Days 
# 
Days 
# 
Days 
# 
Days in. 
in. -
January 1.44 3.22 69 0.29 85 0.95 23/1982 14 5 0 0 14.2 33.9 82 
February 1.01 2.70 86 0.18 73 1.08 07/1975 11 3 0 0 8.7 22.3 86 
March 1.24 2.57 72 0.44 86 1.00 18/1972 13 4 0 0 8.0 20.8 97 
April 1.39 3.46 94 0.26 77 1.12 22/1994 11 4 0 0 2.2 9.5 82 
May 2.28 7.51 80 0.35 101 1.98 25/1980 13 6 1 0 0.5 5.5 78 
June 2.30 4.92 101 0.46 77 2.15 | 20/1974 13 6 1 0 0.1 3.5 101 
July 1.26 3.86 83 0.06 85 1.30 10/1983 8 4 0 0 0.0 0.0 67 
August 1.13 3.96 85 0.00 101 1.35 15/1968 8 3 1 0 0.0 0.0 67 
September 1.25 4.28 85 0.05 79 1.12 12/1972 8 4 0 0 0.0 0.5 72 
October 1.11 4.15 75. 0.03 87 1.40 01/2000 9 4 0 0 1.0 8.3 75 
November 1.12 2.74 98 0.30 76 0.72 07/1980 12 4 0 0 7.1 17.8 71 
December 1.40 4.90 96 0.25 76 0.70 29/1996 14 5 0 0 13.3 58.5 96 
Annual 16.93 24.33 98 11.03 73 2.15 19740620 133 53 6 1 55.1 113.7 96 
Winter 3.85 7.89 97 1.26 77 1.08 19750207 39 14 1 0 36.1 76.1 97 
Spring 4.92 9.63 80 1.99 73 1.98 19800525 37 15 2 0 10.8 22.5 97 
Summer 4.68 7.99 83 1.50 100 2.15 19740620 28 13 2 0 0.1 3.5 101 
Fall 3.48 7.11 95 0.68 87 1.40 20001001 29 11 1 0 8.2 22.6 75 
Table updated on Mar 31, 2004 
For monthly and annual means, thresholds, and sums: 
Months with 5 or more missing days are not considered 
Years with 1 or more missing months are not considered 
Seasons are climatological not calendar seasons 
Winter = Dec., Jan., and Feb. Spring = Mar., Apr., and May 
Summer = Jun., Jul., and Aug. Fall = Sep., Oct., and Nov. 
Western Regional Climate Center, wrcc(a),dri. edxi 
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MISSOULA WSO AP, MONTANA 
Period of Record General Climate Summary - Precipitation 
Station:(245745) MISSOULA WSO AP 
From Year=1948 To Year=2003 
Precipitation Total Snowfall 
Mean High Year Low Year 1 Day Max. 
>= 
0.01 
in. 
>= 
0.10 
in. 
>= 
0.50 
in. 
>= 
1.00 
in. 
Mean High Year 
in. in. - in. - in. 
dd/yyyy 
or 
yyyymmdd 
# 
Days 
# 
Days 
# 
Days 
# 
Days in. in. -
January 1.18 2.94 69 0.16 81 0.84 07/1962 14 4 0 0 12.9 42.5 63 
February 0.78 2.18 86 0.17 73 1.02 07/1975 10 3 0 0 7.6 20.1 75 
March 0.91 2.10 89 0.20 53 0.75 17/1992 12 3 0 0 6.3 16.7 97 
April 1.05 3.01 94 0.08 52 1.60 30/1951 11 3 0 0 2.0 8.2 70 
May 1.76 7.38 80 0.25 63 1.83 25/1980 12 5 1 0 0.7 8.1 78 
June 1.91 4.23 98 0.35 61 1.55 11/1958 11 6 1 0 0.0 0.4 96 
July 0.98 3.16 98 0.09 73 1.62 21/1987 7 3 0 0 0.0 0.0 48 
August 1.01 3.29 85 0.00 67 1.13 05/1950 7 3 0 0 0.0 0.0 48 
September 1.04 3.60 85 0.05 79 1.30 15/1954 7 3 0 0 0.0 0.4 83 
October 0.84 3.51 75 0.01 78 1.05 21/1975 8 3 0 0 0.8 5.4 73 
November 0.91 3.00 98 0.22 76 0.74 21/1998 11 3 0 0 5.7 16.1 96 
December 1.14 4.65 96 0.25 76 0.82 29/1996 13 4 0 0 11.1 54.1 96 
Annual 13.51 21.81 98 8.57 52 1.83 19800525 124 42 4 0 47.0 106.1 96 
Winter 3.09 7.14 97 1.09 77 1.02 19750207 37 10 0 0 31.5 71.7 97 
Spring 3.72 9.22 80 1.10 73 1.83 19800525 34 11 1 0 9.0 22.7 97 
Summer 3.90 7.78 98 1.52 100 1.62 19870721 26 12 1 0 0.0 0.4 96 
Fall 2.79 6.12 59 0.37 87 1.30 19540915 26 9 1 0 6.5 19.7 61 
Table updated on Mar 31, 2004 
For monthly and annual means, thresholds, and sums: 
Months with 5 or more missing days are not considered 
Years with 1 or more missing months are not considered 
Seasons are climatological not calendar seasons 
Winter = Dec., Jan., and Feb. Spring = Mar., Apr., and May 
Summer = Jun., Jul., and Aug. Fall = Sep., Oct., and Nov. 
Western Regional Climate Center, wrcc(cd,dri. edn 
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MISSOULA 2 WNW, MONTANA 
Period of Record General Climate Summary - Precipitation 
Station:(245740) MISSOULA 2 WNW 
From Year=1893 To Year=2003 
Precipitation Total Snowfall 
Mean High Year Low Year 1 Day Max. 
>= 
0.01 
in. 
>= 
0.10 
in. 
>= 
0.50 
in. 
>= 
1.00 
in. 
Mean High Year 
in. in. - in. - in. 
dd/yyyy 
or 
yyyymmdd 
# 
Days 
# 
Days 
# 
Days 
# 
Days 
in. in. -
January 1.05 4.04 7 0.00 8 1.80 17/1894 10 3 0 0 10.6 33.7 63 
February 0.78 2.67 36 0.08 15 1.10 07/1918 8 3 0 0 7.2 43.3 36 
March 0.86 2.31 1 0.11 11 1.06 14/1908 9 j 0 0 4.5 16.5 4 
April 1.02 3.15 43 0.04 19 1.90 30/1951 8 3 0 0 0.9 13.5 51 
May 1.99 6.36 1 0.20 7 1.63 20/1957 10 5 1 0 0.5 11.8 45 
June 1.96 4.79 7 0.08 18 1.74 04/1905 10 6 1 0 0.2 15.9 45 
July 0.92 3.05 46 0.00 17 1.57 03/1956 6 3 0 0 0.0 1.9 45 
August 0.89 3.06 18 0.00 2 1-43 22/1947 6 3 0 0 0.0 0.0 -7 
September 1.33 3.74 8 0.00 6 1.54 09/1931 7 4 1 0 0.1 7.6 45 
October 1.03 3.01 -7 0.00 45 1.92 07/1893 8 3 0 0 0.7 12.0 19 
November 1.02 5.48 27 0.00 4 2.32 05/1927 9 4 0 0 3.8 17.7 47 
December 1.12 6.51 17 0.11 9 1.93 11/1893 10 3 0 0 8.3 37.3 64 
Annual 13.96 21.31 27 7.44 31 2.32 19271105 102 43 5 1 37.0 80.6 64 
Winter 2.94 10.22 18 0.58 15 1.93 18931211 29 9 1 0 26.2 72.0 65 
Spring 3.86 9.81 1 1.29 31 1.90 19510430 27 11 2 0 5.9 21.0 51 
Summer 3.78 7.69 7 0.62 17 1.74 19050604 22 12 2 0 0.3 17.8 45 
Fall 3.38 9.00 27 0.71 4 2.32 19271105 24 11 1 0 4.6 24.9 19 
Table updated on Mar 31, 2004 
For monthly and annual means, thresholds, and sums: 
Months with 5 or more missing days are not considered 
Years with 1 or more missing months are not considered 
Seasons are climatological not calendar seasons 
Winter = Dec., Jan., and Feb. Spring = Mar., Apr., and May 
Summer = Jun., Jul., and Aug. Fall = Sep., Oct., and Nov 
Western Regional Climate Center, wrcc(cb,dri. edn 
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Area I Monitoring Wells 
Daniel & Crystal Parrish 
3161 Crisco Lane 
Missoula, MT 59801 
Top of casing (TOC) elevation = 3408.19 ft 
Date Days from WL Elevation 
25-Jul-01 water tbl 
25-Jul-01 0 112.5 3296.69 
31-Aug-01 37 116.72 3292.47 
1-Oct-O1 67 119.49 3289.7 
13-Nov-01 111 117 48 3291 71 
10-Jan-02 169 119.61 3289.58 
2/19/02 209 120.28 3288.91 
3/27/02 235 118.89 3290.3 
4/23/02 262 113.11 3296.08 
5/20/02 289 111.56 3297.63 
6/13/02 313 108.69 3300.5 
Area l-Parrish Well 
g 3302 
§ 3300 -
'"S 3298 -
J> 3296 -
LU 
® 3294 -
"8 3292 -
% 3290 -
| 3288 -
8-Jun-01 28-Jul- 16-Sep- 5-NovOI 25-Dec- 13-Feb- 4-Apr-02 24-May- 13-Jul-
01 01 01 02 02 02 
Date 
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Area I Monitoring Wells 
Tei & Cindy Nash 
3400 Rodeo Road 
Missoula, MT 59803 
TOC = 3396.72 ft 
Date Days from WL Elevation 
25-Jul-01 water tbl 
25-Jul-01 0 98.63 3298.09 
31-Aug-01 37 101 75 3294.97 
1-Oct-O1 67 105.17 3291.55 
13-Nov-01 111 103.17 3293.55 
10-Jan-02 169 104.25 3292.47 
2/19/02 209 105.82 3290.9 
3/27/02 235 104.27 3292.45 
4/23/02 262 97.5 3299.22 
5/20/02 289 96.88 3299.84 
6/13/02 313 94.14 3302.58 
Area I - Nash Well 
g 3304 -r 
§ 3302 -
| 3300 -
E 3298 -
| 3296 -
™ 3294 -
3 3292 -
I 3290 -
8-Jun- 28-Jul- 16-Sep- 5-Nov- 25-Dec- 13-Feb- 4-Apr-02 24-May- 13-Jul-
01 01 01 01 01 02 02 02 
Date 
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Area I Monitoring Wells 
Thomas & Pamela Owens 
3475 Rodeo Road 
Missoula, MT 59803 
TOC = 3394.09 ft 
Date Days from WL Elevation 
25-Jul-01 water tbl 
25-Jul-01 0 108.9 3285.19 
31-Aug-01 37 113.31 3280.78 
1 -Oct-O1 67 115.73 3278.36 
13-Nov-01 111 114.29 3279.8 
10-Jan-02 169 115.96 3278.13 
2/19/02 209 116.81 3277.28 
3/27/02 235 114.86 3279.23 
4/23/02 262 109.7 3284.39 
5/20/02 289 108.78 3285.31 
6/13/02 313 105.2 3288.89 
Area I-Owens Well 
~ 3290 -
? 3288 -
| 3286 -
1 3284 -
LU 
® 3282 -
£ 3280 -
2 3278 -
m 
5 3276 -
8-Jun-01 28-Jul- 16-Sep- 5-Nov-01 25-Dec- 13-Feb- 4-Apr-02 24-May- 13-Jul-
01 01 01 02 02 02 
Date 
T 
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Area II Monitoring Wells 
Ross & Janice Tate 
9300 Miller Creek Road 
Missoula, MT 59803 
TOC = 3515.17 ft 
Date Days from 
25-Jul-01 
WL Elev 
wtr tbl 
25-Jul-01 0 119.6 3395.57 
31-Aug-01 37 124.3 3390.87 
*1-Oct-O1 67 no reading 
*13-Nov-01 111 no reading 
*Water level probe had gotten stuck in casing, so monitoring well moved to Westby 
well. 
Area ll-Tate Well 
£ 4000 -I 1 
o 3500 4 * 
w 3000 - \ 
© 2500 \ 
w 2000 - \ 
| 1500 - \ 
£ 1000 - \ 
55 500 \ 
15 0 1 1 i 1 1 # i 1—• 
^ 8-Jul-01 28-Jul- 17-Aug- 6-Sep- 26-Sep- 16-Oct- 5-Nov- 25-Nov-
01 01 01 01 01 01 01 
Date 
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Area II Monitoring Wells 
Dane Durham 
9303 Miller Creek Road 
Missoula, MT 59803 
TOC = 3414.22 ft 
Date Days from WL Elev 
25-Jul-01 wtr tbl 
25-Jul-01 0 108.4 3405.82 
31-Aug-01 37 112.65 3401.57 
1-Oct-O1 67 114.3 3399.92 
13-Nov-01 111 111.3 3402.92 
10-Jan-02 169 115.43 3398.79 
2/19/02 209 115 3399.22 
3/27/02 235 113.46 3400.76 
4/23/02 262 99.8 3414.42 
5/20/02 289 101.98 3412.24 
6/13/02 313 100.39 3413.83 
Area ll-Durham Weill 
8-Jun- 28-Jul- 16-Sep- 5-Nov- 25-Dec- 13-Feb- 4-Apr- 24-
01 01 01 01 01 02 02 May-02 
Date 
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Area II Monitoring Wells 
John & Linda Westby 
Field north across from 9317 Miller Creek Road 
Missoula, MT 59803 
TOC = 3532.71 
Date Days from 
25-Jul-01 
WL Elev. 
wtr tbl 
1-Oct-O1 67 121 17 3411.54 
13-Nov-01 111 118.17 3414.54 
10-Jan-02 169 121.81 3410.9 
2/19/02 209 121.6 3411.11 
4/3/02 242 119.19 3413.52 
4/23/02 262 113.63 3419.08 
5/20/02 289 112.39 3420.32 
6/13/02 313 108.95 3423.76 
Area ll-Westby Well 
« 3426 -| 
g 3424 
"•= 3422 -
fc 3420 -
UJ 3418 
| 3416 -
« 3414 -
fc 3412 -
« 3410 - I  . . . . .  .  
^ 16-Sep- 5-Nov-01 25-Dec- 13-Feb- 4-Apr-02 24-May- 13-Jul-02 
01 01 02 02 
Date 
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Area II Monitoring Wells 
Missoula County Observation Well 
Located adjacent to Miller Creek Road at 9303 Miller Creek Road 
TOC = 3513.76 ft 
Date Days from WL Elev 
25-Jul-01 wtr tbl 
25-Jul-01 0 126.76 3387 
1-Oct-O1 67 122.41 3391.35 
13-Nov-01 111 119.52 3394.24 
10-Jan-02 169 123.41 3390.35 
2/19/02 209 123.08 3390.68 
4/3/02 242 120.82 3392.94 
4/23/02 262 115.55 3398.21 
5/20/02 289 112.23 3401.53 
6/13/02 313 109.9 3403.86 
Area ll-Missoula County Well 
C 3406 -
— 3404 
o 3402 
'•§ 3400 -
§5 3398 
ED 3396 
.22 3394 -
ra 3392 
3390 -
2 3388 -
| 3386 1 
8-Jun- 28-Jul- 16- 5-Nov- 25- 13- 4-Apr- 24- 13-Jul-
01 01 Sep-01 01 Dec-01 Feb-02 02 May-02 02 
Date 
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Area III Monitoring Wells 
Robert & Ardella Fraley 
975 Lost Mine Loop 
Missoula, MT 59803 
TOC = 3568.00 ft 
Date Days from WL Elev 
25-Jul-01 wtr tbl 
25-Jul-01 0 112.35 3455.65 
31-Aug-01 37 115.07 3452.93 
1-Oct-O1 67 115.86 3452.14 
13-Nov-01 111 113.08 3454.92 
10-Jan-02 169 117.85 3450.15 
2/19/02 209 116.27 3451.73 
4/3/02 242 114.2 3453.8 
4/23/02 262 111.31 3456.69 
5/20/02 289 108.25 3459.75 
6/13/02 313 107.3 3460.7 
Area lll-Fraley Well 
3462 1 
.2 3460 -
> 3458 -
LU ^ 3456 -
(0 £ 
3 ~ 3454 -
CO 
*2 3452 -
•S 3450 -CO 
5 3448 -
19-Apr-01 28-Jul-01 5-Nov-01 13-Feb-02 24-May-02 1-Sep-02 
Date 
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Area III Monitoring Wells 
Frankie Lawlor 
980 Lost Mine Loop 
Missoula, MT 59803 
TOC = 3566.52 ft 
Date Days from WL Elev 
25-Jul-01 wtrtbl 
25-Jul-01 0 114.00 3452.52 
31-Aug-01 37 116.23 3450.29 
1-Oct-O1 67 117.29 3449.23 
13-Nov-01 111 115.12 3451.40 
10-Jan-02 169 119.08 3447.44 
2/19/02 209 117.43 3449.09 
4/3/02 242 115.36 3451.16 
4/23/02 262 112.22 3454.30 
5/20/02 289 110.05 3456.47 
6/13/02 313 108.2 3458.32 
Area lll-Lawlor Well 
3460.00 -I 
I 3458.00 
| 3456.00 -
Hi _ 3454.00 -
4> £ 
3 ~ 3452.00 
™ 3450.00 -
|j 3448.00 
5 3446.00 -
19-Apr-01 28-Ju 1-01 5-Nov-01 13-Feb-02 24-May-02 1-Sep-02 
Date 
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Area IV Monitoring Wells 
Timothy Chopp 
9363 Miller Creek Road 
Missoula, MT 59803 
TOC = 3616.28 ft 
Date Days from WL Elev 
25-Jul-01 wtr tbl 
25-Jul-01 0 113.00 3503.28 
31-Aug-01 37 114.96 3501.32 
1-Oct-O1 67 115.22 3501.06 
13-Nov-01 111 115.42 3500.86 
10-Jan-02 169 117.56 3498.72 
4-Mar-02 222 114.62 3501.66 
4/3/02 254 113.1 3503.18 
4/23/02 262 112.7 3503.58 
5/20/02 289 107 19 3509.09 
6/13/02 313 110.85 3505.43 
Area IV-Chopp Well 
3510 -i 
f" 3508 -
o 
| 3506 -
© 
w 3504 <D 
j§ 3502 -
•| 3500 -
5 
3498 J 
8-Jun-01 28-Jul- 16-Sep- 5-Nov- 25-Dec- 13-Feb- 4-Apr-02 24-May- 13-Jul-
01 01 01 01 02 02 02 
Date 
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Area IV Monitoring Wells 
Michael Breidenbach 
200 Horseshoe Lane 
Missoula, MT 59803 
TOC = 3616.21 ft 
Date Days from WL Elev 
25-Jul-01 wtr tbl 
25-Jul-01 0 106.60 3509.61 
31-Aug-01 37 119.5 3496.71 
1 -Oct-O1 67 120.12 3496.09 
13-Nov-01 111 120.05 3496.16 
10-Jan-02 169 121.84 3494.37 
4-Mar-02 222 119.38 3496.83 
4/3/02 254 117.35 3498.86 
4/23/02 262 117 3499.21 
5/20/02 289 102.31 3513.9 
6/13/02 313 113.76 3502.45 
Area IV-Breidenbach Well 
C 
o 
(0 > o 
in 
© 
N 
OB h-
Xm 
© 
Date 
3515 
8-Jun-01 28-Jul-01 16-Sep- 5-Nov4)1 25-Dec- 13-Feb- 4-Apr-02 24-May- 13-Jul-02 
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Area IV Monitoring Wells 
Lee Torgrimson 
9450 Singletree Lane 
Missoula, MT 59803 
TOC = 3613.68 
Date Days from WL Elev. 
25-Jul-01 wtr tbl 
25-Jul-01 0 82.39 3531.29 
31-Aug-01 37 94.36 3519.32 
1-Oct-O1 67 97.59 3516.09 
13-Nov-01 111 78.5 3535.18 
10-Jan-02 169 77.39 3536.29 
4-Mar-02 222 77.32 3536.36 
4/3/02 254 76.03 3537.65 
4/23/02 262 76.72 3536.96 
5/20/02 289 81.9 3531 78 
6/13/02 313 77.2 3536.48 
Area IV-T orgrimson 
3540 
c o +3 (0 > 0) 
HI 
G) 
JQ 
<0 
Q> 
CO 
§ 
3535 
3530 
3525 
•r 3520 
3515 
8-Jun-01 16-Sep- 5-Nov-01 25-Dec-
01 01 
13-Feb- 4-Apr-02 24-May- 13-Jul-
02 02 02 
Date 
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Area V Monitoring Wells 
Robert & Tamara Fister 
9383 Miller Creek Road 
Missoula, MT 59803 
TOC = 3645.36 ft 
Date Days from WL Elev 
25-Jul-01 wtr tbl 
25-Jul-01 0 112.75 3532.61 
31-Aug-01 37 114.71 3530.65 
1-Oct-O1 67 115.32 3530.04 
13-Nov-01 111 115.72 3529.64 
10-Jan-02 169 117.9 3527 46 
4-Mar-02 222 114.59 3530.77 
4/3/02 254 113.53 3531.83 
4/23/02 262 110.65 3534.71 
5/20/02 289 102.93 3542.43 
6/13/02 313 111.08 3534.28 
Area V-Fister Well 
3544 -T 
t 3542-
.2 3540 -
5 3538 
• 3536 -
® 3534 -
« 3532 
fc 3530 ~ 
IS 3528 
5 3526 -
8-Jun-01 28-Jul- 16-Sep- 5-Nov- 25-Dec- 13-Feb- 4-Apr-02 24-May- 13-Jul-
01 01 01 01 02 02 02 
Date 
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Area V Monitoring Wells 
Gottlieb & Frieda Beierle 
9220 Beierle Lane 
Missoula, MT 59803 
TOC = 3658.99 ft 
Date Days from 
25-Jul-01 
WL Elev 
wtr tbl 
25-Jul-01 1177 3541.29 
31-Aug-01 37 119.18 3539.81 
1-Oct-O1 67 119.88 3539.11 
13-Nov-01 111 120.27 3538.72 
10-Jan-02 169 122.76 3536.23 
4-Mar-02 222 119.53 3539.46 
4/3/02 254 118.74 3540.25 
4/23/02 262 114.35 3544.64 
5/20/02 289 107.25 3551.74 
6/13/02 313 116.54 3542.45 
c o *3 CO > 0> 
LU 
JO) 
-Q CO 
0 
5 
3554 
3552 
3550 
3548 
3546 
3544 
3542 
3540 
3538 -I 
3536 
3534 
Area V-Beierle Well 
8-Jun-01 28-Jul-
01 
16-Sep- 5-Nov-01 25-Dec- 13-Feb- 4-Apr-02 24-May- 13-Jul-
01 01 02 02 02 
Date 
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Area V Monitoring Wells 
Warren & Darlene Davis 
9305 Beierle Lane 
Missoula, MT 59803 
TOC = 3658.29 ft 
Date Days from 
25-Jul-01 
WL Elev. 
wtr tbl 
25-Jul-01 0 117.94 3540.35 
31-Aug-01 37 119.58 3538.71 
1-Oct-O1 67 120.21 3538.08 
13-Nov-01 111 121.56 3536.73 
10-Jan-02 169 122.59 3535.7 
4-Mar-02 222 120.02 3538.27 
4/3/02 254 118.77 3539.52 
4/23/02 262 114.72 3543.57 
5/20/02 289 107.20 3551.09 
6/13/02 313 117.13 3541 16 
CO 
> 0> 
LU 
0> 
-Q 
CO 
O 
IS 
£ 
3552 
3550 
3548 
3546 
3544 
3542 
3540 
3538 
3536 
3534 
Area V-Davis Well 
8-Jun-01 28-Jul-
01 
16-Sep- 5-Nov-01 25-Dec- 13-Feb- 4-Apr-02 24-May- 13-Jul-
01 01 02 02 02 
Date 
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Figure 24 Gaging Data Tables for Water Budget 
Gaging Data for Baker Ditch at Trail End Road 
Date Depth (ft) Discharge (cfs) 
07/10/01 0.5 4.1 
07/27/01 0.4 3.6 
08/17/01 0.0 0.0 
05/17/02 0.4 3.9 
06/13/02 0.7 6.0 
std error +1-2.2 
Gaging Data for Milier Creek at Trails End Road 
Date Reading(ft; Discharge (cfs) 
07/10/01 0.1 2.3 
07/27/01 0.0 0.0 
04/21/02 0.4 10.9 
05/17/02 0.3 6.0 
06/13/02 1 1 27.2 
std error +/-2.7 
Gaging Data at Lost Mine Loop Bridge (LML MC) 
Date Depth (ft) Discharge (cfs) 
07/25/01 N/A N/A 
08/15/01 0.8 1 1 
05/17/02 1.5 35.0 
06/13/02 3.6 85.0 
Gaging Data at 9491 Miller Creek Rd. bridge (9491 MC) 
Date Depth (ft) Discharge (cfs) 
08/15/01 0.6 3.4 
04/04/02 0.7 5.9 
04/23/02 0.9 17.9 
04/23/02 0.9 18.1 
04/23/02 0.9 17.8 
05/17/02 1 1 24.5 
06/13/02 1.5 34.8 
std error +/-1A 
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Gauging Data for 9491 Miller Creek Rd. bridge (9491 MC) 
measured from top of bridge 
Date 
15-Aug-01 
4-Apr-02 
23-Apr-02 
23-Apr-02 
23-Apr-02 
17-May-Q2 
Reading (ft) 
6.9 
6.8 
6.6 
6.6 
6.6 
6.4 
Discharge 
3.4 
5.9 
17.9 
18.1 
17.8 
24.5 
7.45 
depth (ft) | 
0.6 
0.7 
0.9 
0.9 
0.9 std error +/-0.3 
1 1 
Bear Run Creek West culvert Bear Run Creek East culvert 
measured from bottom of culvert measured from bottom of culvert 
Date Reading (ft) Discharge (cfs) Date Reading (fl Discharge 
6-Aug-01 0.2 1.7 6-Aug-01 0.2 
15-Aug-01 0.0 0.1 15-Aug-01 0.2 0.8 
4-Apr-02 0.1 1.3 4-Apr-02 0.3 2.6 
22-Apr-02 0.2 1.7 22-Apr-02 0.4 3.0 
17-May-02 0.2 1.7 17-May-02 0.4 3.0 
Total Q 
(cfs) 
1.7 
09 
3,9 
47 
4.7 
Little Park Creek West culvert 
measured from top of culvert 
Date 
6-Aug-01 
15-Aug-01 
4-Apr-02 
22-Apr-02 
17-May-02 
Reading (ft) 
0.2 
0.1 
0.1 
0.2 
0.2 
Discharge (cfs) 
0.3 
0.2 
0.1 
0.3 
0.3 
Little Park Creek East culvert 
measured from top of culvert 
Date 
6-Aug-01 
15-Aug-01 
4-Apr-02 
22-Apr-02 
17-May-02 
Reading (ft 
0.3 
0.3 
0.3 
0.4 
0.4 
Discharge (cfs) 
2.9 
2.9 
2.9 
3.4 
3.4 
Total Q 
3.2 
3.1 
3.0 
3.7 
measured from bottom of meter stick Discharge (cfs) 
Date Reading (ft) Discharge my calc 
1-Aug-01 0.6 10.5 
3.7| 
6-Aug-01 0.6 10.5 
15-Aug-01 0.6 10.5 
15-Nov-01 0.5 8.1 
4-Apr-02 0.6 10.5 
21-Apr-02 0.8 13.6 
17-May-02 1.0 19.1 
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Curve 
Plotted Curves for Circular Channel 
Project Description 
Project File c:\toby hewitt thesis\stage discharge curves\miller c.fm2 
Worksheet LPC West 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Channel Depth 
Constant Data 
Channel Slope 0.050000 ft/ft 
Diameter 18.00 in 
Input Data 
Minimum Maximum Increment 
Discharge 0.00 2.00 0.10 cfs 
Mannings Coefficient 0.013 0.024 0.004 
Channel Depth vs Discharge varying Mannings Coefficient 
~Y 
/// 
D.O 0.5 1.0 
Discharge (cfs) 
1.5 2.0 
03/19/03 
12:22:36 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 
FlowMaster v5.15 
Page 1 of 1 
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LPC East Culvert (cement) 
Plotted Curves for Circular Channel 
Project Description 
-
• 
Y 
' / ^ 
-^1 
y'' ./•'•' 
/ 
./ 
/ 
/// 
'// 
/ 
Minimum Maximum Increment 
Discharge 0.00 6.00 0.25 cfs 
Mannings Coefficient 0.013 0.024 0.004 
0.7 
0,65 
0.6 
0.55 
0.5 
g 
£0.45 
Q. 0 
O 0.4 
o 
c 
§ 0.35 r O 
0.3 
0.25 
0.2 
0.15 
0.1 
0. 
Channel Depth vs Discharge varying Mannings Coefficient 
JU 
///./ 
"F 
,/ .x-
O 0.025 
+ 0.021 
A 0.017 
• 0.013 
1.0 2.0 3.0 4.0 
Discharge (cfs) 
5.0 6.0 
03/19/03 
12:35:12 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 
FlowMaster v5.15 
Page 1 of 1 < 
257 
Lost Mine Loop Discharge Curve 
Plotted Curves for Trapezoidal Channel 
Project Description 
Project File untitied.fm2 
Worksheet LML 
Flow Element * Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth ~ 
Constant Data 
Mannings Coefficient 0.074 
Channel Slope 0.020000 ft/ft 
Left Side Slope 3.000000 H: V 
Right Side Slope 3.000000 H: V 
Bottom Width 4.00 , ft 
Input Data • 
Minimum Maximum Increment 
Discharge 0.00 80.00 * 5.00 cfs 
Channel Depth vs Discharge 
-> 
j 
- -
' 
/ 
/ 
' 
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 
Discharge (cfs) 
04/13/03 
01:56:12 PM Haesiad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203)755-1666 
FlowMaster V5.15 
Page 1 of 1 
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Bear Run Creek West Culvert (corr. metal) 
Plotted Curves for Circular Channel 
Project Description 
) 
-
-
^G 
S' 
/. 
// 
/ 
/fey V/y ,
/ 
Minimum Maximum Increment 
Discharge 0.00 1.50 0.05 cfs 
Mannings Coefficient 0.013 0.030 0.004 
0.45 
0.4 
0.35 
0.3 
r 
a <D 
£ 0.25 
<D 
c 
c 
CD 
6 0.2 
0.15 
0.1 
Channel Depth vs Discharge varying Mannings Coefficient 
0.05 
0.0 
S 
s 
/ 
O 0.029 
+ 0.025 
A 0.021 
• 0.017 
• 0.013 
0.2 0.4 0.6 0.8 1.0 
Discharge (cfs) • 
1.2 1.4 1.6 
03/19/03 
12:18:17 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 
FlowMaster v5.15 
Page 1 of 1 
259 
Bear Run Creek East Culvert (cement) 
Plotted Curves for Circular Channel 
Project Description 
Project File c:\toby hewitt thesis\stage discharge curves\miller c.fm2 
Worksheet BRC East 1 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Channel Depth 
Constant Data 
Channel Slope 0.020000 ft/ft 
Diameter 24.00 in 
Input Data 
Minimum Maximum Increment 
Discharge 0.00 4.00 0.10 cfs 
Mannings Coefficient 0.013 0.024 0.004 
Channel Depth vs Discharge varying Mannings Coefficient 
A 
///A r 
/ 
0.5 1.0 1.5 2.0 2.5 
Discharge (cfs) 
3.0 3.5 4.0 
O 0.025 
+ 0.021 
A 0.017 
• 0.013 
03/19/03 
12:16:12 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 
FlowMaster v5.15 
Page 1 of 1 
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Lost Mine Loop Discharge Curve 
Plotted Curves for Trapezoidal Channel 
Project Description 
Project File 
Worksheet 
Flow Element 
Method 
Solve For 
untitled.fm2 
LML 
Trapezoidal Channel 
Manning's Formula 
Channel Depth -
Constant Data 
Mannings Coefficient 0.074 
Channel Slope 0.020000 ft/ft 
Left Side Slope 3.000000 H : V 
Right Side Slope 3.000000 H : V 
Bottom Width 4.00 ft 
Input Data 
Minimum Maximum Increment 
Discharge 0.00 80.00 5.00 cfs 
2.4r 
2.2 -
2.0-
1.8-
1 . 6 -
1.4 • 
Channel Depth vs Discharge 
o 1.2 
O 
1.0-
0.8-
0.6 • 
0.4L 
0.0 10.0 20.0 30.0 40.0 50.0 
Discharge (cfs) 
60.0 70.0 80.0 
04/13/03 
01:56:12 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 
FtowMasier v5.15 
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APPENDIX E 
Water Quality Data 
Winter 2002 Major Anions (mg/L) for Surface Water. 
Address/ Location EC(mS) TDS (mg/L) DO(mg/L) PH T(C) F CI N02-N N03-N CaC03 S04 P04-P 
Bear Run Ck 0.195 131 12.39 U 0.2 0.05 7.4 <0.05 0.2 118 3.0 0.01 
Little Park Ck 0.144 96 12.88 7.9 0.2 0.04 0.4 <0.05 0.1 117 3.2 0.01 
USFS Rd 62-5 0.292 196 12.82 8.28 0.2 0.05 0.8 <0.05 0.1 176 5.7 0.00 
Candy Stripe Station 0.293 196 12.07 7.86 1.8 0.08 0.8 <0.05 0.1 169 5.6 0.00 
Park Ck 0.196 131 12.17 7.96 0.2 0.04 0.5 <0.05 0.1 110 3.2 0.00 
USFS Rd 2126 0.304 204 12.2 8.24 0.8 0.05 0.7 <0.05 0.1 156 6.0 0.00 
PQL 0.05 0.50 0.05 0.10 1 2.50 0.01 
Spring 2002 Major Anions (mg/L) for Surface Water. 
Address/ Location EC(mS) TDS (mg/L) DO(mg/L) PH T(C) F CI N02-N N03-N CaC03 S04 
TER Nor MC 0.167 112 14.15 8.34 7.9 0.09 0.9 <0.05 <0.1 92 3.7 
TER So MC 0.167 112 12.72 8.31 8 0.13 0.9 <0.05 0.1 88 3.7 
9311 Nor MC 0.183 122 14.07 8.29 8.5 0.12 4.2 <0.05 0.1 94 3.6 
9311 So MC 0.181 121 16.03 8.32 8.6 0.09 3.6 <0.05 0.1 88 3.6 
9491 MC 0.183 123 15.93 8.34 9.4 0.08 3.7 <0.05 0.1 87 3.6 
EPA MCL (mg/L) * 1000 ** ** ** 4 250 1 10 250 * 
EPA SMCL * 500 ** 6.5-8.5 ** 4 ** ** ** ** ** 
* not established 
** not applicable 
2002 Winter Surface Water Cations (mg/L) 
Address/ Location Name Al As Ba Ca Cd Fe K Li Mg Mn Na P Pb S Si Sr Zn 
Bear Run Ck sw <0.0100 <0.0050 0.3296 16.67 <0.0010 0.009 7.9 0.0020 8.2 <0.0005 3.3 0.03 <0.0100 0.99 7.29 0.0951 0.007 
Little Park Ck sw <0.0100 <0.0050 0.1017 15.31 <0.0010 0.003 0.6 <0.0015 6.9 <0.0005 2.3 0.04 <0.0100 1.01 6.15 0.0294 0.006 
USFS Rd 62-5 sw <0.0100 <0.0050 0.1285 31.67 <0.0010 0.003 1.6 0.0019 15.1 <0.0005 3.1 0.01 <0.0100 1.78 6.33 0.0478 0.006 
Candy Stripe Station sw <0.0100 <0.0050 0.1327 31.31 <0.0010 0.003 1.6 0.0017 15.0 <0.0005 2.9 0.01 <0.0100 1.76 6.34 0.0470 0.007 
Park Ck sw <0.0100 <0.0050 0.1930 21.29 <0.0010 0.003 0.7 <0.0015 9.6 <0.0005 2.6 0.02 <0.0100 1.06 6.14 0.0377 0.006 
14370 MC (Spring) Waldbillig, Joe <0.0100 <0.0050 0.0753 35.68 <0.0010 0.617 12.4 0.0069 43.0 0.0954 7.5 0.02 <0.0100 7.62 8.56 0.0993 0.221 
USFS Rd 2126 SW <0.0100 <0.0050 0.1102 32.73 <0.0010 0.003 1.7 0.0017 16.1 <0.0005 2.8 <0.0100 <0.0100 1.90 6.07 0.0439 0.006 
EPA MCL (mg/L) ** 50 2 ** 0.005 ** * * * 50 ** * 0.015 * * * ** 
EPA SMCL (mg/L) 0.05-0.2 ** ** 75 ** 0.3 * * * ** 20 * ** * * * 5 
* not established 
** not applicable 2002 Spring Surface Water Cations (mg/L) 
Address/ Location Name Al As Ba Ca Cd Fe K Li Mg Mn Na P Pb S Si Sr Zn 
TER Nor MC SW 0.02 <0.005 0.1241 18.51 <0.001 0.015 1.3 <0.0015 7.5 0.0005 2.2 0.02 <0.01 0.98 6.63 0.0263 0.011 
TER So MC sw 0.02 <0.005 0.1222 16.87 <0.001 0.014 1.0 <0.0015 7.3 0.0005 2.3 0.02 <0.01 0.93 6.39 0.0257 0.011 
9311 Nor MC sw 0.02 <0.005 0.1140 17.90 <0.001 0.012 4.5 <0.0015 7.6 0.0005 2.1 0.02 <0.01 0.91 6.58 0.0263 0.006 
9311 So MC sw 0.02 <0.005 0.1192 18.14 <0.001 0.013 4.0 <0.0015 7.6 0.0005 2.0 0.02 <0.01 0.93 6.65 0.0266 0.006 
9491 MC sw 0.02 <0.005 0.1266 18.59 <0.001 0.011 4.0 <0.0015 7.7 0.0006 2.3 0.03 <0.01 0.99 6.62 0.0266 0.013 
14370 MC (Spring) Waldbillig, Joe <0.01 <0.005 0.4928 43.88 <0.001 0.003 2.46 0.0042 28.2 0.0011 7.2 <0.01 <0.01 2.81 7.76 0.1244 0.133 
C> u; 
Winter 2002 Major Anions (mg/L) in Groundwater 
GWIC Address/ Location Name EC(mS) TDS (mg/L) DO(mg/L) PH T(C) F CI N03-N CaC03 S04 P04-P 
167633 3161 Crisco Ln Parrish, Dan 0.263 176 no data 7.75 7.30 0.11 8.3 0.2 194 5.1 0.00 
Lab Dup 0.12 8.2 0.2 5.0 0.00 
159345 3400 Rodeo Rd Nash, Cindy Tei 0.261 175 9.28 7.49 5.70 0.11 5.5 0.2 164 4.9 0.00 
3475 Rodeo Rd Owens, Thorn Pam 0.324 217 9.49 7.68 5.10 0.13 9.4 1.8 209 8.1 0.00 
3480 Rodeo Rd Twitched, Matt Carol 0.326 218 9.33 7.71 8.30 0.13 14.4 1.8 203 8.1 0.00 
3255 Rodeo Rd Kell, Robert 0.266 178 9.22 7.80 7.00 0.11 4.7 0.2 197 4.3 0.00 
66936 9285 Miller Ck Rd Elison, William 0.267 179 9.07 7.64 8.50 0.10 1.1 0.3 169 5.2 0.00 
66930 9290 Miller Ck Rd Hoffman, Dean 0.281 188 9.21 7.78 5.90 0.11 1.8 0.5 202 6.6 0.00 
9300 Miller Ck Rd Tate, Ross Jan 0.269 180 9.09 7.80 7.60 0.00 1.1 0.3 194 5.3 0.00 
9303 Miller Ck Rd Durham, Dane 0.259 174 8.81 7.76 7.50 0.00 0.8 0.2 173 4.7 0.00 
9314 Miller Ck Rd Emlen, Doug 0.261 175 8.89 7.65 6.80 0.00 0.6 0.1 173 3.2 0.00 
9317 Miller Ck Rd Hook, Ken 0.253 170 9.02 7.50 7.50 0.00 ' 0.8 0.2 179 5.0 0.00 
126231 1055 Lost Mine Loop Daley, Patricia 0.250 168 8.31 7.48 8.00 0.05 0.8 0.2 162 5.0 0.00 
980 Lost Mine Loop Lawlor, Frankie 0.250 168 8.40 7.46 7.20 0.05 0.9 0.2 170 5.0 0.00 
975 Lost Mine Loop Fraley, Rob 0.246 163 8.38 7.33 7.30 0.00 0.6 0.1 160 3.7 0.00 
66947 650 Lost Mine Loop Hall, Lionel Mary 0.255 171 7.38 7.52 7.50 0.05 0.9 0.2 160 5.6 0.00 
66947 Field Dup 0 0 0.00 0.00 0.06 1.0 0.2 172 5.6 0.00 
66947 Field Dup 0 0 0.00 0.00 0.06 0.9 0.2 176 5.6 0.00 
145874 600 Lost Mine Loop Kubichek, Jim Darlene 0.248 166 8.02 7.49 6.30 0.05 0.8 0.2 171 5.2 0.00 
555 Lost Mine Loop Corn, Jim Wanda 0.246 163 8.22 7.41 7.70 0.05 1.0 0.1 172 5.1 0.00 
66978 9363 Miller Ck Rd Chopp, Tim 0.304 204 9.81 7.51 8.80 0.11 9.9 0.5 166 5.3 0.02 
Lab Dup 0.10 9.9 0.5 5.3 0.03 
66970 200 Horseshoe Ln Breidenbach 0.262 176 9.77 7.53 7.30 0.08 0.9 0.2 153 4.8 0.02 
9450 Singletree Ln Torgrimson, Lee 0.483 323 10.33 7.67 4.30 0.10 12.2 6.1 221 8.0 0.00 
66983 9383 Miller Ck Rd Fister, Rob Tamara 0.266 178 8.57 7.39 8.20 0.05 1.0 0.2 172 4.8 0.01 
66992 9220 Beierle Ln Beierle 0.265 178 10.02 7.47 8.10 0.07 0.9 0.2 172 4.8 0.01 
66992 Field Dup 0 0 0.00 0.00 0.06 0.9 0.2 168 4.8 0.02 
66992 Field Dup 0 0 0.00 0.00 0.08 0.9 0.2 168 4.8 0.02 
123180 9305 Beierle Ln Davis, Warren 0.268 180 9.82 7.57 7.40 0.09 0.8 0.2 174 5.1 0.03 
67012 10250 Bear Run Ck Rd Litz, Joy 0.319 214 3.81 8.06 12.10 0.04 0.9 0.1 210 7.2 0.00 
14370 MC (Spring) Waldbillig, Joe 0.555 372 0 7.35 2.80 0.09 12.3 <0.1 294 24.2 0.00 
14370 Miller Ck Rd Waldbillig, Joe 0.271 182 0.94 8.23 7.80 0.06 0.8 <0.1 129 22.7 0.00 
Field Blank 0.00 0.0 <0.1 13 0.0 0.00 
Spring 2002 Major Anions (mg/L) in Groundwater 
GWIC Address/ Location Name EC(mS) TDS (mg/L) DO(mg/L) PH T(C) F CI N03-N CaC03 S04 
3475 Rodeo Rd Owens, Thorn Pam 0.324 217 12.94 7.77 11.4 0.12 5.1 1.3 151 7.1 
3480 Rodeo Rd Twitched, Matt Carol 0.324 217 13.20 7.77 9.3 0.13 5.1 1.3 144 7.1 
295 Horshoe Ln (D) McRae, George Neva 0.241 161 16.22 7.56 7.4 0.08 0.9 0.3 122 5.5 
151012 9370 Singletree Ln Mattina, Tony 0.275 184 12.85 7.57 8.6 0.10 1.0 0.3 146 6.2 
9450 Singletree Ln Torgrimson, Lee 0.499 334 15.00 7.80 9.5 0.10 12.0 6.4 195 8.9 
Field Dup 0.501 336 12.00 7.79 9.8 0.16 12.5 6.4 203 9.3 
Field Dup 0.501 336 14.81 7.79 9.7 0.14 12.1 6.4 201 9.1 
66991 9460 Singletree Ln Pedry, Mark 0.407 273 13.04 7.68 9.2 0.14 2.7 0.5 200 8.2 
14370 MC (Spring) Waldbillig, Joe 0.007 5 13.44 7.22 8.9 0.14 1.7 <0.1 36 4.5 
EPA MCL (mg/L) * 1000 * ** ** 4 250 10 250 * 
EPA SMCL (mg/L) * 500 * 6.5-8.5 ** 2 W* ** 250 * 
* not established 
** not applicable 
2002 Winter Groundwater Cations (mg/L) 
GWIC Address/ Location Name Al As Ba Ca Cd Cu Fe K Li Mg Mn Na P Pb S Si Sr Zn 
167633 3161 Crisco Ln Parrish, Dan 0.0329 <0.0050 0.1795 31.39 <0.0010 <0.0030 0.004 9.5 0.0025 13.2 0.0005 3.5 , 0.03 <0.0100 1.57 7.27 0.0565 0.045 
159345 3400 Rodeo Rd Nash, Cindy Tei 0.0267 <0.0050 0.1726 32.54 <0.0010 0.009 0.003 7.8 0.0024 13.2 <0.0005 3.4 0.03 <0.0100 1.57 7.37 0.0546 0.031 
3475 Rodeo Rd Owens, Thorn Pam 0.0158 <0.0050 0.0274 0.033 <0.0010 0.009 0.006 3.9 <0.0015 <0.1000 <0.0005 73.8 0.03 <0.0100 2.45 7.15 <0.0005 0.028 
3480 Rodeo Rd Twitched, Matt Carol 0.0276 <0.0050 0.2088 37.55 <0.0010 0.010 0.003 >10 0.0043 16.7 <0.0005 6.2 0.03 <0.0100 2.53 8.22 0.0759 0.016 
3255 Rodeo Rd Kell, Robert 0.0285 <0.0050 0.1718 32.74 <0.0010 0.016 0.003 7.7 0.0027 13.3 0.0009 3.9 0.03 <0.0100 1.63 7.38 0.0559 0.021 
66936 9285 Miller Ck Rd Elison, William 0.0313 <0.0050 0.1888 33.00 <0.0010 0.007 0.002 1.6 0.0025 13.9 0.0007 3.5 0.03 <0.0100 1.76 7.85 0.0600 0.154 
66930 9290 Miller Ck Rd Hoffman, Dean 0.0259 <0.0050 0.2105 33.05 <0.0010 <0.0030 0.005 1.6 0.0028 15.0 0.0010 4.6 0.03 <0.0100 2.04 7.87 0.0694 0.050 
9300 Miller Ck Rd Tate, Ross Jan 0.0290 <0.0050 0.1959 33.11 <0.0010 <0.0030 0.003 1.6 0.0024 13.9 <0.0005 3.4 0.03 <0.0100 1.68 7.58 0.0592 0.034 
9303 Miller Ck Rd Durham, Dane 0.0270 <0.0050 0.1629 31.78 <0.0010 0.009 0.002 1.5 0.0023 13.3 0.0005 3.2 0.03 <0.0100 1.68 7.69 0.0547 0.106 
9314 Miller CkRd Emlen, Doug <0.0100 <0.0050 0.1703 32.69 <0.0010 0.005 0.003 1.6 0.0023 13.4 <0.0005 3.1 0.02 <0.0100 1.61 7.41 0.0567 0.056 
9317 Miller CkRd Hook,Ken <0.0100 <0.0050 0.1568 30.62 <0.0010 <0.0030 0.005 1.6 0.0022 13.1 <0.0005 3.1 0.02 <0.0100 1.59 7.40 0.0535 0.030 
126231 1055 Lost Mine Loop Daley, Patricia <0.0100 <0.0050 0.1544 29.78 <0.0010 0.016 0.011 1.5 0.0023 13.1 <0.0005 3.0 0.02 <0.0100 1.58 7.34 0.0533 0.007 
980 Lost Mine Loop Lawlor, Frankie <0.0100 <0.0050 0.1581 30.87 <0.0010 <0.0030 0.011 1,6 0.0023 13.3 0.0010 3.0 0.02 <0.0100 1.69 7.72 0.0547 0.130 
975 Lost Mine Loop Fraley, Rob <0.0100 <0.0050 0.1534 29.74 <0.0010 0.026 0.004 1.6 0.0022 13.1 <0.0005 3.0 0.02 <0.0100 1.68 7.66 0.0534 0.084 
66947 650 Lost Mine Loop Hall, Lionel Mary <0.0100 <0.0050 0.1877 29.74 <0.0010 <0.0030 0.005 1.5 0.0023 13.7 0.0005 3.5 0.02 <0.0100 1.74 7.14 0.0594 0.028 
66947 Field Dup <0.0100 <0.0050 0.1878 29.65 <0.0010 <0.0030 0.005 1.5 0.0022 13.7 0.0005 3.4 0.02 <0.0100 1.73 7.11 0.0594 0.027 
66947 Field Dup <0.0100 <0.0050 0.1898 29.98 <0.0010 <0.0030 0.005 1.5 0.0022 13.8 0.0005 3.7 0.02 <0.0100 1.75 7.16 0.0599 0.027 
145874 600 Lost Mine Loop Kubichek, Jim Darlene <0.0100 <0.0050 0.1617 29.52 <0.0010 <0.0030 0.006 1.5 0.0022 13.5 0.0005 3.2 0.02 <0.0100 1.64 7.38 0.0573 0.019 
555 Lost Mine Loop Corn, Jim Wanda <0.0100 <0.0050 0.1525 29.56 <0.0010 0.014 0.003 1.5 0.0022 13.1 <0.0005 3.2 0.02 <0.0100 1.61 7.41 0.0528 0.009 
66978 9363 Miller CkRd Chopp, Tim <0.0100 <0.0050 0.2931 30.01 <0.0010 0.011 0.002 9.7 0.0025 14.6 <0.0005 4.2 0.02 <0.0100 1.72 7.97 0.0629 0.134 
66970 200 Horseshoe Ln Breidenbach <0.0100 <0.0050 0.1517 28.22 <0.0010 <0.0030 0.006 1.5 0.0020 12.7 <0.0005 3.2 0.02 <0.0100 1.53 7.30 0.0511 0.048 
9450 Singletree Ln Torgrimson, Lee <0.0100 <0.0050 0.5163 42.48 <0.0010 0.006 0.019 5.2 0.0044 27.8 0.0023 7.6 <0.0100 <0.0100 2.58 7.98 0.1279 0.374 
66983 9383 Miller Ck Rd Fister, RobTamara <0.0100 <0.0050 0.1983 28.26 <0.0010 0.029 0.012 1.5 0.0021 13.1 0.0023 3.3 0.02 <0.0100 1.55 7.50 0.0555 0.036 
66992 9220 Beierle Ln Beierle <0.0100 <0.0050 0.1833 28.20 <0.0010 <0.0030 0.005 1.5 0.0021 12.9 <0.0005 3.2 0.03 <0.0100 1.56 7.41 0.0553 0.016 
66992 Field Dup <0.0100 <0.0050 0.1825 28.35 <0.0010 <0.0030 0.004 1.5 0.0021 12.9 <0.0005 3.2 0.03 <0.0100 1.54 7.36 0.0549 0.016 
66992 Field Dup <0.0100 <0.0050 0.1834 28.14 <0.0010 <0.0030 0.005 1.5 0.0021 12.9 <0.0005 3.2 0.02 <0.0100 1.55 7.37 0.0553 0.016 
123180 9305 Beierle Ln Davis, Warren <0.0100 <0.0050 0.1497 29.39 <0.0010 <0.0030 0.004 1.5 0.0021 13.1 <0.0005 3.1 0.02 <0.0100 1.61 7.31 0.0536 0.068 
67012 10250 Bear Run CkRd Litz, Joy <0.0100 <0.0050 0.1977 21.48 <0.0010 <0.0030 0.004 3.0 0.0110 20.2 <0.0005 10.1 <0.0100 <0.0100 2.22 6.22 1.4260 0.014 
14370 MC (Spring) Waldbillig, Joe <0.0100 <0.0050 0.0753 35.68 <0.0010 <0.0030 0.617 12.4 0.0069 43.0 0.0954 7.5 0.02 <0.0100 7.62 8.56 0.0993 0.221 
14370 Miller Ck Rd Waldbillig, Joe <0.0100 <0.0050 0.0678 18.12 <0.0010 <0.0030 1.243 1.2 0.0041 14.3 0.0150 13.9 <0.0100 <0.0100 7.18 7.37 0.2924 0.028 
Field Blank <0.0100 <0.0050 <0.0005 <0.0200 <0.0010 <0.0030 <0.0010 <0.5000 <0.0015 <0.1000 <0.0005 <0.5000 <0.0100 <0.0100 <0.0500 <0.0200 <0.0005 <0.0010 
EPA MCL (mg/L) *• 50 2 ** 0.005 1.3 * * * * ** * * 0.015 * * * ** 
EPA SMCL (mg/L) 0.05-0.2 ** ** 75 ** 1.3 0.3 * * * 0.05 20 * ** * * * 5 
* not established 
** not applicable 
2002 Spring Groundwater Cations (mg/L) 
GWIC Address/ Location Name Al As Ba Ca Cd Cu Fe K Li Mg Mn Na P Pb S Si Sr Zn 
3475 Rodeo Rd Owens, Thorn Pam <0.01 <0.005 0.1847 34.44 <0.001 0.014 0.002 1.8 0.0036 15.1 <0.0005 5.0 0.03 <0.01 2.10 7.89 0.0631 0.013 
3480 Rodeo Rd Twitchell, Matt Carol <0.01 <0.005 0.1759 34.28 <0.001 0.011 0.002 1.8 0.0036 15.0 <0.0005 4.9 0.03 <0.01 2.11 7.89 0.0627 0.007 
295 Horshoe Ln (D) McRae, George Neve <0.01 <0.005 0.1453 25.75 <0.001 0.003 0.009 1.3 0.0018 11.4 <0.0005 2.9 0.02 <0.01 1.52 6.86 0.0449 0.039 
151012 9370 Singletree Ln Mattina, Tony <0.01 <0.005 0.1575 29.86 <0.001 <0.003 0.010 1.5 0.0021 13.5 0.0010 3.0 0.02 <0.01 1.75 7.11 0.0537 0.015 
9450 Singletree Ln Torgrimson, Lee <0.01 <0.005 0.4991 43.89 <0.001 <0.003 0.003 2.5 0.0042 28.4 0.0011 7.2 <0.01 <0.01 2.79 7.76 0.1252 0.133 
Field Dup <0.01 <0.005 0.5078 44.37 <0.001 0.006 0.003 2.5 0.0042 28.7 0.0012 7.3 <0.01 <0.01 2.84 7.81 0.1265 0.182 
Field Dup <0.01 <0.005 0.5058 44.33 <0.001 <0.003 0.003 2.5 0.0042 28.6 0.0011 7.3 <0.01 <0.01 2.86 7.83 0.1258 0.136 
66991 9460 Singletree Ln Pedry, Mark 0.01 <0.005 0.4016 41.27 <0.001 <0.003 0.002 1.7 0.0035 23.2 <0.0005 5.6 <0.01 <0.01 2.56 7.76 0.0980 0.110 
14370 MC (Spring) Waldbillig, Joe <0.01 <0.005 0.4928 43.88 <0.001 <0.003 0.003 2.5 0.0042 28.2 0.0011 7.2 <0.01 <0.01 2.81 7.76 0.1244 0.133 
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Calculated vs. Observed Heads : Steady state 
# Extrapolated [Head] # interpolated [Head] 95% confidence interval 
•• 
CM N-^r co 
CO "O (U <D X 
CM 
CO 
CO 
CM 
CN 
CO 
Obs. Heads (ft) 
Num. Points 14 
Mean Error -6.000101 (ft) 
Mean Absolute 9.716761 (ft) 
Standard Error of the Estimate 2.823588 (ft) 
Root mean squared . 11.81718 (ft) 
Normalized RMS 4.520725 ( % ) 
Toby Hewitt 
2/19/2002 Steady State 
Miller Creek Model 
271 
Calculated vs. Observed Heads : Steady state 
$ Extrapolated [Head] Interpolated [Head] 95% confidence interval 
3280 3380 3480 
Obs. Heads (ft) 
Num.Points 14 
Mean Error 6.535391 (ft) 
Mean Absolute 8.48915 (ft) 
Standard Error of the Estimate 1.988592 (ft) 
Root mean squared 9.701536 (ft) 
Normalized RMS 3.641308 (% ) 
Toby Hewitt 
6/13/2002 Steady State 
Miller Creek Model 
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Calculated vs. Observed Heads : Time = 1 
# Extrapolated [Head] m Interpolated [Head] 95% confidence interval 
W TD <0 0) 
X 
LO h-CO CO 
LO h-CM CO 
Obs. Heads (ft) 
Num. Points 14 
Mean Error -8.211922 (ft) 
Mean Absolute 9.660639 (ft) 
Standard Error of the Estimate 2.226664 (ft) 
Root mean squared 11.48434 (ft) 
Normalized RMS 4.482933 ( % ) 
Toby Hewitt 
6/13/2002 Transient 
Miller Creek Model 
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Calculated vs. Observed Heads : Time = 37 
# Extrapolated [Head] # Interpolated [Head] 95% confidence interval 
CM 
$ 
CO 
</) T3 CO 
<D 
X 
CM 
CO 
CO 
Obs. Heads (ft) 
Num. Points 14 
Mean Error -5.434331 (ft) 
Mean Absolute 8.922413 (ft) 
Standard Error of the Estimate 2.359667 (ft) 
Root mean squared 10.09536 (ft) 
Normalized RMS 3.897371 ( % ) 
Toby Hewitt 
6/13/2002 Transient 
Miller Creek Model 
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Calculated vs. Observed Heads : Time = 67 
# Extrapolated [Head] # Interpolated [Head] 95% confidence interval 
o 
CO 
U (0 <u 
X 
_6 to O 
o h-co 
CO 
#• o 
CNJ 
CO 
Obs. Heads (ft) 
Num. Points 14 
Mean Error -6.330339 (ft) 
Mean Absolute 9.700753 (ft) 
Standard Error of the Estimate 2.506654 (ft) 
Root mean squared 11.03432 (ft) 
Normalized RMS 4.231763 (% ) 
Toby Hewitt 
6/13/2002 Transient 
Miller Creek Model 
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Calculated vs. Observed Heads ; Time = 111 
# Extrapolated [Head] # Interpolated [Head] 95% confidence interval 
O) 
CD xj" 
CO 
0) T3 
CD 
CD X 
6 
CQ 
o 
O) 
CO 
CO 
CO 
Obs. Heads (ft) 
Num. Points 14 
Mean Error -9.341614 (ft) 
Mean Absolute 12.2772 (ft) 
Standard Error of the Estimate 2.807263 (ft) 
Root mean squared 13.77371 (ft) 
Normalized RMS 5.319679 ( % ) 
Toby Hewitt 
6/13/2002 Transient 
Miller Creek Model 
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Calculated vs. Observed Heads : Time = 169 
# Extrapolated [Head] # Interpolated [Head] 95% confidence interval 
CD xr 
co 
<o ~O 
ro 
CD 
X 
o (0 O 
h-
CD 
CO 
CO 
CD 
CM 
CO 
Obs. Heads (ft) 
Num. Points 14 
Mean Error -7.910953 (ft) 
Mean Absolute 11.27194 (ft) 
Standard Error of the Estimate 2.946594 (ft) 
Root mean squared 13.24593 (ft) 
Normalized RMS 5.130898 (% ) 
Toby Hewitt 
6/13/2002 Transient 
Miller Creek Model 
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Calculated vs. Observed Heads : Time = 209 
# Extrapolated [Head] # Interpolated [Head] 95% confidence interval 
S? 
CO 
w 
TS 
CQ 
CD 
X 
d cc O 
<D co 
co 
CD 
CM 
CO 
Obs. Heads (ft) 
Num. Points 14 
Mean Error -8.932139 (ft) 
Mean Absolute 11.81836 (ft) 
Standard Error of the Estimate 2.819326 (ft) 
Root mean squared 13.532 (ft) 
Normalized RMS 5.176937 (%) 
Toby Hewitt 
6/13/2002 Transient 
Miller Creek Model 
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Calculated vs. Observed Heads : Time = 235 
# Extrapolated [Head] S Interpolated [Head] 95% confidence interval 
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Num. Points 14 
Mean Error -9.911199 (ft) 
Mean Absolute 12.71889 (ft) 
Standard Error of the Estimate 2.854149 (ft) 
Root mean squared 14.28748 (ft) 
Normalized RMS 5.492649 ( % ) 
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Calculated vs. Observed Heads : Time = 262 
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Obs. Heads (ft) 
Num. Points 14 
Mean Error -9.898119 (ft) 
Mean Absolute 13.81927 (ft) 
Standard Error of the Estimate 3.399947 (ft) 
Root mean squared 15.75589 (ft) 
Normalized RMS 6.054137 ( % ) 
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Calculated vs. Observed Heads : Time = 289 
• Extrapolated [Head] • Interpolated [Head] 95% confidence interval 
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Obs. Heads (ft) 
Num.Points 14 
Mean Error -9.782637 (ft) 
Mean Absolute 11.94628 (ft) 
Standard Error of the Estimate 2.556469 (ft) 
Root mean squared 13.44105 (ft) 
Normalized RMS 5.044873 ( % ) 
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Calculated vs. Observed Heads : Time = 313 
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Num.Points 14 
Mean Error -5.127289 (ft) 
Mean Absolute 10.52861 (ft) 
Standard Error of the Estimate 2.989758 (ft) 
Root mean squared 11.93698 (ft) 
Normalized RMS 4.707755 ( % ) 
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General Operation and Character/Effects of Effluent from Septic Systems 
There are several different types of septic system designed to fit a variety of soil 
and site conditions. Some types include mound systems, sand filter systems and pressure 
distribution systems. The most common type for housing units are conventional gravity-
flow septic systems. 
The conventional septic system (Figure 7) consists of two main parts: the septic 
tank and the absorption field (leachfield, absorption bed or soil drain field). At the head 
of the drain field a manifold distributes wastewater to several absorption trenches. The 
septic tank is a large watertight container stored underground. The size of the tank is 
legally determined by the number of bedrooms in each housing unit (Vogel and Rupp, 
2002). Raw wastewater from the bathroom, kitchen, and laundry room flows into the 
tank where solids separate from liquids. Light solids such as soapsuds or fat, float to the 
top and forms the scum layer (Figure 7). The scum layer remains on top and thickens 
until the tank is cleaned. The liquid waste goes to the absorption field, and heavier solids 
settle to the bottom of the tank where they decompose by bacteria. However, some non-
decomposed solids remain, forming a sludge layer that eventually must be pumped out 
(Figure 7). Further treatment of wastewater occurs in the soil beneath the drainfield. 
The drainfield contains long perforated pipes or tiles that are attached to the septic 
tank. The pipes are placed in washed gravel filled trenches (2-3 feet wide). Liquid 
effluent flows out of the tank and is evenly distributed into the soil through the piping 
system. The original soil beneath the piping system provides the final treatment and 
disposal of the septic tank liquid effluent. The soil filters the effluent as it passes through 
the pore space. Chemical and biological processes treat the effluent before it reaches the 
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groundwater. These processes work best were the soil is relatively dry and permeable, 
and contains an aerobic zone for several feet below the drainfield (Figure 7) (Vogel and 
Rupp, 2002). 
Effluent can impact both the chemical and biological character of underlying 
unconfined groundwater systems (Woessner, 1996), Contaminants include pathogens, 
(including coliform and fecal coliform bacteria) viruses, trace pharmaceuticals, and 
elevated nitrate as nitrogen (NO3-N) concentractions (Woessner, 1996; Ver Hey, 1988; 
Perry, 2001; King, 1996). Oxygenated nitrogen compounds do not sorb to soils or 
geologic material and travel conservatively in groundwater (Canter & Knox, 1985). 
Human waste, livestock holding areas and fertilizers provide sources of nitrate. In 
septic systems more than 90 percent of the waste remains in ammonium and organic 
forms until it reaches the aerobic zone below the disposal field. There the ammonium is 
oxidized to nitrate and can move with water into the groundwater. Monitoring studies 
show that wastewater from disposal fields that percolates to the groundwater under these 
conditions tyically contains about 30 mg/L nitrate-nitrogen (Johnson, 2001). 
Animal waste is another potential source of nitrates in groundwater. Animal 
wastes contain organic nitrogen and mineralized nitrogen forms that can contaminate the 
water through direct source runoff or by percolation through the groundwater. In areas 
where range and pasture land is sustainable to the livestock densities nitrogen leaching to 
the groundwater is typically not a problem. Concerns exist where there are small areas 
with livestock, and overgrazing occurs. 
Fertilizers are also potential sources of nutrients. More specifically lawn 
fertilizers are potential sources of nitrate contamination to groundwater, where the 
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phosphorous is sorbed to the soil, then nitrogen is converted to nitrate and leached into 
the groundwater. This source of nitrate to groundwater more commonly occurs where the 
groundwater is near the land surface. 
The nitrate ion (NO3") is the most water-soluble form of nitrogen as well as the 
form least attracted to soil particles. Therefore, its interaction with the hydrologic cycle 
is very important since it is considered to act conservatively (Brown and Johnson, 1996). 
Precipitation, evaporation and transpiration may affect the movement of nitrate in the 
near-surface soil profile (Figure 8). Precipitation that infiltrates the soil surface may 
cause nitrate ions to move down through the soil profile by percolation. The more rain 
that infiltrates, the further down in the profile nitrate ions move. Nitrate movement 
below the plant root zone is called nitrate leaching. Soil texture, structure and 
permeability, along with other soil properties, affect nitrate leaching. Deep percolation of 
water through the soil profile potentially allows the movement of nitrate out of the root 
zone and downward, where it may pollute the underlying aquifer. In contrast to the 
nitrate ion, the ammonium ion has a strong attraction for soil, and therefore is considered 
to be immobile in most soils. Surface evaporation and transpiration may help nitrate 
move toward the soil surface within the root zone as a result of capillary movement as the 
plant withdraws water from the soil profile. Upward movement of nitrate occurs mainly 
in the summer when evaporation and transpiration exceed rainfall (Brown and Johnson, 
1996). 
The following is a description of the fate on nitrates and pathogens from septic 
system effluent through the vadose zone and in groundwater. The volume of water that 
flows into an average septic tank is on the order of 50 gallons per day per person (US 
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EPA, 1980). The fate and movement of nitrogen in the soil from septic systems is 
dependent on the form of the nitrogen and biological conversions that may take place. 
The reduction and oxidation of nitrogen species is accomplished by microorganisms 
(Fetter, 1999). Under reducing conditions nitrate is converted to nitrogen gas, this 
process is denitrification. Organic material and septic system effluent can have high 
ammonia and, when reaching oxidizing groundwater, bacteria can convert ammonia to 
nitrate. However if the groundwater is under reducing conditions, and the nitrogen was 
not converted to nitrate in the vadose zone, the nitrogen remains as ammonia (Fetter, 
1996). Essentially, there is 70-120 feet from a septic system flow field to the water table 
in the Miller Creek basin in the Main Study Area. This setting could allow for the 
formation of nitrate. 
Organisms most responsible for water born diseases include: bacteria such as 
Salmonella and Vibrio, viruses such as hepatitis virus and poliovirus, and protozoa such 
as Cryptosporidium and Giardia (Teutsch, 1991). Defective and improperly designed or 
installed septic tanks, sewage sludge land applications, undetected sewage system 
leakage, and improperly maintained and enclosed bioremediation sites are the major 
sources for pathogens in groundwater (Teutsch, 1991, Abu-Ashour, 1994). The transport 
of pathogens is affected by the physical and chemical properties of water and soil, 
hydrology of the system, and microbial characteristics (Teutsch, 1991, Abu-Ashour, 
1994). The physical and chemical characteristics of water and soil have a great influence 
on the survival and transport of the microorganisms. The environmental characteristics 
that affect microorganism survival and transport include: temperature, water content, 
hydrology of the area, and how the organisms interact with the soil and aquifer. The key 
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chemical processes governing the movement of particles from the effluent through the 
soil are ion exchange, adsorption, and chemical precipitation. Temperature affects the 
die-off rates of the organisms, especially in viruses. Higher temperature increased die-off 
rate of the organisms while lower temperatures lower die-off rates (Fallon and Perri, 
1996). The route and frequency of organisms introduction to the soil determines the 
number of organisms that enter the groundwater system (Abu-Ashour, 1994). 
